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GERMANY’S INDUSTRIAL CRISIS. 

For the past few years the German press has been 
80 loudly beating the commercial war-drum, and so 
cheerfully prophesying the ultimate triumph of young 
Germany over old England in controlling the markets 
of the world, that we can pardon the quiet exultation 
of the British manufacturers over the present finan- 
cial straits in which their continental rivals now find 
themselves The censors who have taunted the Eng 
lish manufacturer for his conservativeness and for 
his seeming inability to adapt himsélf to changing 
conditions are silenced for the moment 

Germany, which has ever been upheld as an ex 
ampie of all that is prudent and cautious, has over- 
reached herself. The failure of one of the largest 
banks in the Empire and the severe drains to which 
the others are now subjected are the direct result of 
the over-production which began almost with Ger 
man prosperity itself The banks were only too 
ready to lend money for industrial purposes—so ready, 
indeed, that many of the factories in the Empire 
are either owned outright by the banks, or are heavily 
indebted to them Works of all kinds sprang up; 
the banks furnished the money for tools and costly 
plants. While trade was brisk the works were busy 
enough filling orders, and no evil effects were appar 
ent jut trade is never constant At the first wave 
of dulness in the market the German manufacturers 
began to suffer. All ready money had been invested 
in shops, machinery, furnaces, tools The banks 
clamored for the interest on their loans; but no money 
was forthcoming. Finally the Leipziger Bank failed 
for an enormous sum, dragged down by the firms to 
whom it had advanced money and who could not pay 
the interest on these advances. Other banks are now 
suffering from the financial depression which fol- 
lowed the building of more works than Germany 
needed to meet demands of the foreign buyers of her 
goods Thousands of men have been thrown out of 
employment and promise to be a political thorn in 
the side of the government. 

England has her mercantile traditions She has 
developed and prospered by the observance of time 
honored business rules which may now seem anti 
quated and inadequate, but which have at least proven 
themselves eminentiy safe. Countries that have grown 
up within the last century have profited by the splen 
did example of the British merchant, but, lacking his 
reverence for the past, and not content with a small but 
certain return from invested capital, they have been 
attracted by the iarger but less certain profits of risky 
speculations, and have never fully learned the va!u- 
able lesson taught by Great Britain's unexampled pros- 
perity. The United States, one of these younger na- 
tions, has entered on a new commercial era with all 
the impetuosity of youth, and has brought about new 
economical conditions Without entering into any 
discussion of the social and economic aspects of the 
question of gigantic trusts, it may safely be stated 
that our industries are not likely to be crippled by 
over-production Se nicely does the trust regulate 
its output, and so effectually does it control the mar- 
ket, that a repetition of the German crisis in America 
should be impossible. At the same time the object- 
lesson is there, and as a people we shall do well to 
take note of it in this unparalleled era of industrial 
prosperity 

Ba + 
VAST MUNICIPAL IMPROVEMENTS IN NEW YORK CITY. 

New York city, the metropolis of America, and, 
as many of us believe, destined during the present 
century to become the metropolis of the world, is 
making expenditures for municipal improvements on 
a seale which it may safely be sald has never been 
witnessed in the history of any city, ancient or modern. 
In the upbuilding of all great cities there have oc- 
curred remarkable periods of reconstruction and 
architectural embellishment, in which improvements 
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that would ordinarily extend over several generations 
have been crowded into the brief limit of a single 
decade; but at no time, not even during the famous 
reconstruction of Paris, conceived and carried out 
under Napoleon LII., was there witnessed the construc- 
tion of such costly and varied works of improvement 
as are now being actively prosecuted in the city of 
Greater New York. 

Naturally the largest appropriations from the city’s 
purse are those made for providing New York with 
adequate rapid-transit facilities. The magnificent four 
track tunnel which is now in process of active con 
struction has been let at a contract price of 
35,000,000, while the surveys are being made for 
an extension beneath the East River to Brooklyn 
which will call for an outlay of $8,000,000 more. 
Various elaborations of the original rapid-transit 
scheme, both in Manhattan Island and in Brooklyn, 
will bring the cost of the present scheme up to 
$50,000,000. 

Next in importance to the underground tunnel, and 
intimately associated with it in the general scheme for 
improved transit, are the three great bridges which 
are now being built across the East River. The largest 
and most important of these, known as the East River 
Bridge, which is now within measurable distance of 
completion, will have cost, including the outlay in 
the purchase of real estate, something over $20,000,000. 
A mile below it and adjoining the old Brooklyn Bridge, 
another suspension bridge, known officially as No. 3, 
is being constructed which will have a river span of 
1,500 feet and with its terminals will cost about $20,- 
000,000; while to the north of the new East River 
Bridge, Manhattan and Queens will be united by a 
costly cantilever bridge which, with its unusually 
lengthy approaches, will consume not less than 
22,000,000 of the city’s funds before it is opened 
for public use. Although it has not yet passed 
the point of preliminary survey, there is every prob 
ability of the construction of a great North River 
Bridge, with a span of 3,100 feet, which will bring 
the railroad systems of the West directly into New 
York city The unprecedented size of this structure 
and the costliness of the approaches and tunnels will 
bring its total cost to at least $60,000,000. 

Of less magnitude, but of great importance as a 
means of improving transit facilities, are two bridges 
across the Harlem River, one between First Avenue 
and Willis Avenue and the other at 155th Street, the 
combined cost of which will be $3,500,000. Another 
important work closely allied to the rapid-transit 
problem is the construction of a system of boulevards 
and roadways. The most important branch of this 
work just now is the extension of Riverside Drive 
and Park, and the completion of the great viaduct 
over Manhattan Valley; for this the sum of $1,500,000 
has been appropriated. 

The provision of an adequate water supply for New 
York is entailing the expenditure of another $12,000;- 
000. to $15,000,000. Five millions of this is being 
spent upon the Jerome Park Reservoir, $6,000,000 on 
the great Croton Dam and reservoir, and the bal- 
ance is to be spent in improvements in other branches 
of the work which are under the care of the Water 
Works Commission. Eight and a half million dollars 
are being expended in the improvement of the system 
of parks through the city, and as much more in the 
opening and widening of streets. 

The architectural improvements’ which are under 
way are secondary only in importance and cost to the 
great engineering works above enumerated. The new 
Hall of Records which is now under construction 
will, at its completion, cost over $4,000,000. In its 
engineering, architectural, and artistic features, it 
will be one of the most remarkable buildings in this 
country, and probably the best equipped for its pur- 
pose in existence. The New York Public Library, 
whose foundations are completed, is to cost another 
$4,000,000. Even more important in size and cost is 
the vast Museum of Natural History building, which 
is being carried out on the original ambitious plan. 
When it is completed it will cover an area equal to 
that of five short city blocks, and its cost will have 
reached the great total of $10,000,000. We think that 
the New York public scarcely realizes what a truly 
magnificent pile this is destined to be. On the south- 
ern side of Bowling Green there is being erected by the 
Federal Government a new Custom House which is 
to cost considerably over $5,000,000. This structure 
will probably be built of granite. Mention should be 
made here, also, of the great work of improvement 
that is being carried out by the government in deepen- 
ing the entrance channels to New York harbor. For 
the new Ambrose Channel leading from the Narrows 
to deep water beyond Sandy Hook $4,500,000 has 
been appropriated; another $1,500,000 will be spent in 
deepening the Bay Ridge and Red Hook Channels off 
the Brooklyn shore; and the three channels together 
will provide a continuous 40-foot waterway from “the 
New York and Brooklyn docks to deep water. To this 
great expenditure must be added $250,000 for the en- 
largement of Governor's Island, 
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Limits of space prevent any detailed reference to 
the vast sums which are being expended by private 
corporations and individuals. The new Stock Ex 
change, for instance, will cost $2,000,000, and $1,000,000 
each is to be expended on a new building for the 
Chamber of Commerce and a new Maritime Build- 
ing. Work is now progressing in the city on one de- 
partmental store which is to cost $3,000,000, and there 
are several others under construction which will cost 
something more than $1,000,000 apiece. The list of 
public works aboye enumerated serves to show upon 
what an enormous scale municipal development is 
being carried on, but there are omitted from the 
list a great number of buildings, chiefly of a commer- 
cial character, which in an earlier stage of the city’s 
history, would, any one of them, have been considered 
worthy of extended remark. The total cost of the 
improvements which are projected and under active 
construction at the present time in this city is between 
$600,000,000 and $700,000,000. 

- >? >a 
RAILWAY SYSTEMS OF THE UNITED STATES. 

The last annual report of the statistician of the 
Interstate Commerce Commission indicates that the 
healthy growth of our railroad systems, which has 
been a marked feature of the past few years, has been 
maintained during the year ending June 30, 1900. The 
total length of single-track was 193,346 miles, an 
increase during the year of 4,051 miies, or more than 
that of any year since 1893. The aggregate length of 
railway track, including tracks of every kind, was 
259,788. 

The amount of railroad capital outstanding was 
$11,491,034,960, which represents a capitalization of 
$61,490 per mile. Of the total given, about $5,750,000 
existed in the form of stock, while the funded debt 
was about $5,500,000. The amount of ‘capital stock 
paying no dividend was $3,176,609,698, or 54.3 per cent 
of the total amount outstanding. The amount of 
dividends declared would be produced by an average 
rate of 5.23 per cent on stock on which dividend was 
declared. 

For the operation of our roads there were required 
37,663 locomotives, or 960 more than in the year pre- 
ceding. The total number of cars of all classes in 
service was 1,450,838, an increase of 74,922. Of this 
total 34,713 were passenger cars and 1,365,531 were de- 
voted to fre ght service. To operate the system required 
the services of 1,017,653 persons, an increase of 88,729 
over the preceding year. This is the first year in the 
history of our railroads when the total number of 
employés has reached the million mark. To this great 
industrial army was paid out during the year $577,- 
264,841 in wages and salaries, an increase of $131,- 
756,580 over the amount paid during the fiscal year 
of 1895 The number of passengers carried during 
the year was 576,865,230, an increase over the pre- 
vious year of 53,688,722. During the year 1,101,680,- 
238 tons of freight was transported, an increase for 
the year of 142,000,000 tons. An analysis of these 
totals, both of passengers and freight, indicate that 
in both cases there was not merely a large increase, 
but an increase in the density of traffic. The gross 
earnings for the year were $1,487,044,814, and the 
income from operations was $525,616,303, an increase 
of $68,975,184. 

The above statistics are true indications of the 
great prosperity which the country has been enjoying 
for the last two or three years, and the steady nature 
of the growth of our railroad systems as compared 
with the spasmodic and exaggerated growth of twelve 
or fifteen years ago affords hope that the present pros- 
perity will be long continued. One could wish that 
the closing figures given in the report regarding the 
safety both of employés and passengers, particularly 
of the former, were less distressing, for we find that 
the total number of casualties on account of rail- 
road accidents during the year reached the huge total 
of 58,185; 7,865 of these unfortunates being killed and 
the others more or less seriously injured. Of the 
railway employés 2,550 ‘were killed, 39,643 injured. 
while of the passengers 249 were killed and 4,128 
injured. The list of slaughter, however, does not stop 
here, for we learn that the total number of persons 
other than employés and passengers killed was 5,066, 
and that 6,549 were injured. Im this list of figures 
are included trespassers, of whom 4,346 were killed 
and 4,680 injured. It does not need these figures 
to teach us that the tracks of a railroad company form 
a hazardous highway for foot-passengers; but we were 
certainly not prepared for the record of slaughter at 
highway crossings, 750 people being killed at these 
man-traps and 1,350 injured. The splendid body of 
men who are engaged in the active operation of our 
railroads evidently carry on their daily duties at 
enormous risk to life and limb, as we learn from the 
fact that one out of every 399 employes was killed 
during the year, and one out of every 26 was injured. 
We have become so accustomed to these records of rail- 
road slaughter that they have lost much of their mean- 
ing to us, else there would surely be an outcry against 
such a sacrifice of life—such a cruel maiming, and 
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more or less complete disablement—as these figures 
indicate. We believe somebody once asked: “Is not 
the life of a man worth more than that of a sheep?” 
The story of killing which these statistics brings annu- 
ally to our notice, almost leaves one in doubt as to 
what, in certain quarters, the answer might be. We 
are aware that automatic couplers have peen intro- 
duced and made compulsory, largely with a view to 
preventing this loss of life; but in view of the fact 
that the thoroughly equipped 
with them, we cannot help feeling disappointed that 
the casualty list shows so little signs of decrease. 
The United States evidently do not realize 
the magnitude of this question. If they did, it would 
be agitated to the point at which some special inquiry 
would be made into the matter with a view to deter- 
mining the cause of such a frightful loss of life, and 
the best means of preventing it. Fifty thousand 
injured and nearly 8,000 killed in a single year! We 
doubt whether the darkest records of the South Afri- 
can war would similar record in the same 
period of time 
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CHARLES SEDGWICK MINOT. 

BY MARCUS BENJAMIN, PH.D, 

For the first time in its history the American Asso- 
ciation for the Advancement of Science will hold its 
meeting in the Rocky Mountain region, and to pre- 
side over the sessions to be held this week in Denver, 
Professor Charles S. Minot has been chosen to succeed 
Robert S. presiding officer. 
Thus the time-honored rule of a representative of one 
of the natural sciences following a representative of 
the physical sciences again prevails. 


Professor Woodward as 


Professor Minot was born in West Roxbury, now a 
part of Boston, on December 23, 1852. As a boy, he 
began collecting insects, showing special interest in 
butterflies. In course of time he entered the Massa- 
chusetts Institute of Technology, where he graduated 
1872. Meanwhile he had 
published several entomological papers in which were 
This led to an 
interest in the structure of animals, and as that inter- 
determined to devote himself to the 

Finding it impossible to obtain the 
desired training in the United States, he went abroad 
studies at the 


in the chemical course in 


descriptions of several new species. 


est developed he 
study of biology 
and followed special universities in 
Leipzig, Paris, and Wurzburg, receiving the degree of 
Doctor of Science from Harvard in 1878. 

In 1880 he 
Harvard 


became lecturer on embryology in the 
Medical School, and also instructor in that 
institution in oral pathology and surgery. These ap- 
pointments he held until 1883, when he became assist- 
ant professor of histology and human embryology in 
the Harvard Medical School, and full 
1892, which chair he still holds. 

While still a student in Leipzig, where he worked 
under Professor Carl Ludwig 


professor in 


whom he considers the 
best scientific teacher he ever knew, he made the dis- 
covery that muscles can maintain their contraction 
without forming carbon dioxide. 

Other physiological papers followed the results of 
experimental investigations, and it was his ambition 
at that time to take up experimental biology, investi- 
gating such topics as growth, heredity, differentiation 
of tissues, etc. Of his work on growth it may be said 
that he discovered two important laws, first, that aside 
from minor fluctuations the power of growth dimin- 
ishes from birth upward, being no period in 
animals of development 


ond, that the decline in the rate of growth is correlated 


there 
as opposed to decline; sec- 


with the relation and differentiation of the protoplasm 
of the cells. Embryological investigations, 
have become, during the last twenty years, more pre- 
dominant, and his many papers have given the results 


however, 


of his various researches 

Another field of early study to which he 
considerable attention was the 
and the most important general result of these inves 
tigations was his demonstration that the nemertean 
worms, which had always been classed with Platthel- 
minths, formed a distinct class. 
attention to the microscopic 
invertebrates, 


devoted 


structure of worms 


He also devoted some 
anatomy of insects and 
publishing several papers on that sub- 
ject, among which is an extended essay on the his- 
tology of the locust which appeared in one of the 
reports of the United States Entomological Commis- 
sion. 

In the practice of his work in the medical labora- 
tory he has 
chiefly two 


invented several important instruments, 
microtomes originally described by him in 
1897, but since improved, one of which he has desig- 
nated as an 
other as the 


have re 


microtome” and the 
both of which 
among his col- 


‘automatic wheel 


“precision microtome,” 


eived favorable recognition 
leagues 

To attempt any extended consideration of his bib- 
liography this 
brief content with 
mentioning a few of the more important of his recent 
papers. Of these the “Work of the Naturalist in the 


World” was a presidential address delivered before 


would carry us beyond the limits of 


sketch, and we must ourselves 
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the American Society of Naturalists at the annual 
meeting in Baltimere in 1894. In this he discussed 
the conditions of success in research, the effect of the 
naturalist’s career on his character, and finally the 
influence of the naturalist on mankind. The subject 
of “Heredity and Rejuvenation” was attractively pre- 
sented by him in the American Naturalist for Jan- 
uary and February, 1896. He treated it under the 
following headings: The formative force of organ- 
isms, the conception of death, a comparison of larva 
and embryo, contending in conclusion that “heredity 
exists in all cells, but its display is inhibited by the 
organization of the living substance and can be com- 
plete only in embryonic cells, and that embryonic 
cells arise under very various conditions.” Besides 
the foregoing he delivered the Yale University Medical 
Commencement discourse in June, 1899, on which oc- 
casion he addressed: the students on the important 
subject of “Knowledge and Practice.” In March of 
the present year he gave the Middleton-Goldsmith lec- 
ture before the New York Pathological Society, choos- 
ing as his subject the “Embryological Basis of Path- 
ology.” His entire bibliography numbers considerably 
over a hundred titles, and he is the author of a single 
book published in 1892 on “Human Embryology.” 

He has been actively connected with many scientific 
societies, being one of the founders of the Society of 
Naturalists in the United States, and for many years 
he has been a member of the Boston Society of Natural 
History, of which he became president in 1897. It 
was largely through his exertions that the American 
Society for Psychical Research was organized, and to 
the proceedings of which he has contributed a num- 
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ber of papers, resulting in his becoming satisfied that 
“there is no valid evidence for telepathy phantasms, or 
spirit communications.” He is also a member of the 
American Academy of Arts and Sciences, of the New 
York Academy of Sciences, of the American Philosoph- 
ical society, and a corresponding member of the Brit- 
ish Association for the Advancement of Science. In 
1897 he received an election to the National Academy 
of Sciences, which is the highest honor that can be 
given to an American scientist by his associates 

Doctor Minot 
Association at the Saratoga meeting in 1879. A year 
later he was made a fellow, and in 1885 was general 
secretary of the association. He affiliated himself with 
the section on biology, of which in 1890 he became 
vice-president, delivering at the Indianapolis meeting 
an address on “Certain Phenomena of Growing Old,” 
in which he contended that the growth of protoplasm 
was the most characteristic peculiarity of advancing 
age, drawing his facts almost entirely from the study 
of vertebrates At the New York meeting, held last 
year, he was the unanimous choice of the Council for 
the presidency. 

— —>+ 2+ — 
EXPORTS TO PORTO RICO 

Exports of American products to Porto Rico in the 
fiscal year just ended were, according to the figures of 
Bureau of Statistics, three 
times as great as they averaged when Porto Rico was 
than 50 per cent In 
excess of those prior to the enactment of the Porto 
Rican tariff law which went into effect May 1, 1900. 
The total domestic exports from the United States 
to Porto Rico in the fiscal year 1897, which entirely 
preceded the beginning of hostilities with Spain, were 


became a member of t American 


the Treasury more than 


under the Spanish flag, and mors 
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$1,964,850. In the fiscal year 1900, ten months of 
which preceded the date at which the Porto Rican 
tariff went into effect, our domestic exports to Porto 
Rico were $4,260,892. In the fiscal year ending June 
30, 1901, all of which was under the Porto Rican 
act which levied 15 per cert of the regular Dingley 
law rates on goods passing into that island from this 
country, the total domestic exports from the Unitcu 
States to Porto Rico were $6,861,917. These figures 
include only exports of domestic merchandise, and do 
not include foreign merchandise brought into the 
United States and re-exported to Porto Rico, which 
presumably amounted to about a half miliion dollars, 
since the Porto Rican statement of imports from the 
United States for the fiscal year ending June 30, 1901, 
shows the grand total, including domestic and foreign, 
to be $7,414,502. 

Porto Rico imported in the fiscal year ending June 
30, 1901, goods amounting to $9,367,230 in value, and 
of this, $7,414,502 came from the United States, the 
total from other countries being $1,952,728. Of 
this $1,952,728 imported from countries other than 
the United States, the value of $808,441 was from 
Spain; $374,837 from the United Kingdom; $294,067 
from Canada; $166,723 from France; $152,201 from 
Germany, and $61,838 from the Netherlands. 

The total exports of the island during the fiscal 
year 1901 were $8,663,816, of which the value of $5,- 
661,137 was sent to the United States, and $3,002,679 
to other countries. Of the latter sum, the value of 
$1,110,048 was to Cuba; $596,023 to Spain; $473,070 to 
France; $341,699 to Canada; $140,772 to Germany, and 
$88,935 to the Netherlands. 

The growth in exports from the United States to 
Porto Rico has been in nearly all the articles entering 
into that commerce, but especially in manufactures. 
Exports of cotton cloth increased from 5,500,000 yards 
to over 22,000,000;' boots and shoes, from 23,000 pairs 
to 48,000; books, maps and engravings, from $14,009 
to over $40,000; candles, from 111,000 to 875,000 
pounds; chemicals, drugs and medicine, from $59,000 
to $89,000; wearing apparel, from $23,000 to $101,000; 
vegetable oils, from $53,000 to $66,000; soap, from 
$17,000 to $27,000; the manufactures of wood, from 
$49,000 to $100,000. There was a slight reduction 
in exports of flour, probably due to the very heavy 
increased exportation of rice from this country, which 
advanced from less than 5,000,000 pounds to over 36,- 
000,000 pounds. Provisions increased nearly $100,000 
during the year, the exports during 1900 having been 
$870,897, and those of 1901, $961,001, and refined sugar 
increased in exportation from $6,211 in 1900 to $14,684 
in 1901. 

0 
ADVANTAGES OF PAPER NEGATIVES 

The use of bromide paper for the direct production 
of negatives is one which recommends itself to the 
amateur for various reasons. Prints made with such 
negatives are sharper than might be supposed. The 
lines are softened and many small details are sup- 
pressed, while the paper gives a slight grain to the 
print. While in many cases this would be a disadvan- 
tage for landscapes or portraits and such subjects 
not requiring great sharpness, it answers very 
well, especially for the larger sizes, from 5x7 
inches and upward; in the larger prints the grain 
appears smaller, and the softening of the image 
in many cases adds to the effect. This is evpe- 
cially so in the case of a platinum print. The 
paper negative, besides, presents several decided ad- 
vantages: First, it costs three or four times less than 
a plate, giving an economy which will be appreciated; 
second, it is easier to retouch, either on the front or 
back, without any special preparation, varnishing, etc., 
as in the case of a plate; third, halation of the nega- 
tive is suppressed Besides, the production of such 
no difficulty The paver is placed 
igainst a plate, and the 
whole is put in the holder; in most cases the paper 
will keep itself in place, or in others it may be put 
between two glass plates. The exposure is, of course, 
somewhat longer than for a rapid plate; this may 
be easily found by one or two trials. As to the devel- 
opment, it should be somewhat pushed, as the opacity 
of the paper makes it rather difficult to examine by 
transparence, and it cannot, of course, be examined 
from the back; but this & a minor difficulty. To make 
the print, the paper sh be oiled, which increases 
its transparence and diminishes the grain; vaseline 
or nearly any oil will suffice. In this way some very 
fine prints have been made which ave an artistic 
character resemiijing photogravures. The process is 
such a simple one that it is well worth a trial 


negatives present 


with the |! } clear glass 
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Dr. Doty’s crusade agaiag& mosquitoes on Staten 
Island is sueceeding very wet A little oil is sprinkled 
on the grass or weeds about 10 feet away from the 
houses. The inhabitants in the mosquito-ridden dis- 
trict claim that for the first time in weeks they were 
able to enjoy a good night's rest. The treatment of 
the ponds with petroleum seems to have also lessened 
the evil. 
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CANTILEVER BRIDGE ON THE WHITE PASS AND that each cantilever is made so deep that a separate coming when, even in agriculture, horses would be 
YUKON RAILROAD carrying tower is not required, the bottom chords of dispensed with to some extent, the Deering Harvester 
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At the time of the construction of the White Pass the two arms of each cantilever meeting at the founda- Company, of Chicago, Ill., began experimenting as far 
and Yukon Rallway from Skagway, over the White tion. This system of construction reduces the stresses back as 1894, in order to devise means of driving 
Pass, the topography of the country necessitated the on the bottom chord, and the great depth of the canti- harvesting machines by motors. They succeeded so 
construction of a switch well in their experiments 
back about two miles to that an automobile mowing 
the south of the summit | machine was placed on ex- 
of the pass, for the pu! | hibition in the American 


Agricultural Annex of the 
Paris Exposition last year, 
where it formed one of the 
most interesting exhibits. 
The duplicate of this ma 
chine, so far as all practi- 


ose of carrying the line 
around a deep canon al 
that point. The plans of the 
road contemplated the con 
struction of a bridge bu 
the desire to get the road 
quickly completed led to cal purposes are concerned, 
was tested in France in 
competition with other 
machines, and was found 
to work perfectly, running 
at any speed and turning 


the postponement of the 
bridge and the building 
of the more-quickly-con 
structed switchback Al 
though the latter con 
struction enabled the road corners more easily than 
a team of horses. 

The type of harvester 


to be opened more quick 
ly than it could otherwise 
have been, the many in used is known as the 
“Ideal” mower, made by 
the company, being 
equipped with ball and 
roller bearings and being 
propelled by a_ gasoline 
motor. The motor con- 
sists of a pair of four-cycle 
gasoline engines of 6 horse 


conveniences of operation 
and the expense of main 
tenance determined the 
company to put in the 
bridge with as little delay 
as possible. The accom 
panying photograph shows 
the cantilever with which 
the cafion at this point 
is spanned. The clear 
span of the bridge is 240 
feet, and the total length 
of the cantilever structure . 
is 400 feet At each end of the bridge proper is a lever conduces to vertical stiffness When the eye the mower frame the same as an ordinary draft 


power, mounted tandem on 
a large pipe 6 inches in 
’ diameter and 5 feet long 
NEW CANTILEVER BRIDGE OVER WHITE PASS CANON, WHITE PASS AND YUKON RAILWAY. The rear of this pipe is 


adapted to be secured to 





wooden trestle, the total length of the crossing being becomes accustomed to the design, it must be con tongue, and the front end is supported by a steering 
850 feet At the center of the bridge the rails are fessed it is by no means unpleasing, and the cost of wheel The large pipe serves not only as a bed for 
275 feet above the bottom of the cafion. Considerable the bridge per foot must be somewhat cheaper, we the motor, but also as a reservoir, in the middle part, 
difficulty was experienced in building the concrete imagine, than that of a_ cantilever built with the for the gasoline, and as exhaust chambers at its front 
foundation piers of the cantilever, which had to be customary towers and arms of less depth. and rear ends, one chamber for each cylinder, re 
built on the steep, sloping slides of the caflon; and >-+e-> — spectively The crank-shaft is located between the 
in excavating the foundations a large amount of ice AN AUTOMOBILE MOWER two cylinders, the cranks being placed at an angle of 
was encountered in the crevices of the rocks, all of The automobile is destined to become a great power 180 deg., so that the shock of explosion and the con 
which had to be carefully removed rhe bridge was in agriculture. It is true that for many years we have sequent jar are almost imperceptible. The gasoline 
built by the Puget Sound Bridge and Dredging Com had various machines propelled by steam, as traction passes to needle valves in the carbureter, where it is 
pany, Seattle, Wash., and the work was commenced engines, steam tkrashers, etc., but they can hardly mixed in the usual way and drawn into the cylinders. 
In August, 1900. The cantilever system of construc be termed automobiles. Realizing that the time was The explosive mixture is ignited by means of an elec 


tric spark, a storage battery in this instance fur- 
nishing the necessary current. Each cylinder is 


tion was adopted because of the difficulty and cost 
of erecting falsework over a cafion of such great 
depth. The shore arms were erected upon false | ro —J water-jacketed and supplied with water from a 
tank having ample cooling surface, which is sit 





work in the customary way, and then the outer 
arms, bridging the cafion, were constructed on the uated upon the main gearing frame of the mower. 
overhanging system, a movable traveler, carried on On one end of the crank-shaft is a bevel gear 


the deck of the completed structure, serving to meshing with a pair of bevel gears on opposite 
handle the members of the bridge and swing them sides, which run loosely on a diagonal shaft. 
into position This diagonal shaft is geared with the crank 
\ test of the bridge was made in January ol shaft of the mower, which drives the cutting 


pparatus and also the road wheels. On one 





this year with a train which consisted of two 

gines and five carloads of steel, (there being end of the diagonal shaft and secured to it is a 
pair of friction cones adapted to engage at the 
will of the operator either one of the oppositely 
rotating bevel gears thereon. A single control- 
ling lever within reach of the operator is con- 
nected with the friction cones and also with the 
steering wheel. By rocking the controlling lever 
on its pivot the friction cones are caused to en- 


chout 15 tons on each car), a caboose and one 
passenger coach A rotary snowplow and two of 
the heaviest engines of the road were also run 
over the structure In carrying out the test a 
series of level rods was placed on the floor beams, 
at the panel points of the bridge, and observations 
were taken with a level stationed on the adjoining 


hillside. The first test was made by pushing five gage either one or the other of the bevel gears 








carloads of rails onto the bridge, with the engine and thus run the machine either forward or 


advanced upon the bridge only by the length of backward, or by disengaging both to remain sta- 


THE DEERING AUTOMOBILE MOWER. 
one panel. The greatest deflection of this load tionary. On the end of this controlling lever is a 


ing was observed at the position hand-wheel, which is so connected 
to the steering wheel that the ma- 
chine may be guided. Although the 
driving devices are designed pri 
marily for a mowing machine, it is 
adapted to a variety of purposes. 





occupied by the engine, where it 
amounted to one-quarter of an inch 
In the next test the engine was run 
out to the center of the bridge and 
then acrose the bridge and back 
again, when a maximum deflection 
of a quarter of an inch was ob 
served throughout the middle third 
of the structure. Another test was 
made by coupling two engines to 
gether. This gave a maximum de 
flection of three-eighths of an inch 
throughout the middle third. The 
next test was made with a rotary 
snowplow and two engines eoupled 
together. This load was heavier 
than that of the rail train, but of 
the same length, and it gave a 
maximum deflection of five eighths 
of an inch at the center of the 
bridge and three-quarters of an inch 
at the third panel from the center 


I 
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By simply disengaging the cutting 


apparatus it may be used as a port- 
able agricultural engine for draw- 
ing loads about the farm, grinding 
feed, pumping water, sawing wood, 
or any other purpose for which 
an engine is valuable. There is 
hardly a country in the world 
where gasoline cannot be obtained, 
and we trust that there will be a 
great future for machines of the 
type illustrated. 
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Recent’ experiments made to de- 
termine the loss .Asuing by expos 
ing coal to the weather, unprotect- 
ed in any way, show, contrary to 
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each way. 

Compared with other cantilever 
structures of considerable height, 
the White Pass and Yukon Railway 
bridge is distinguished by the fact 
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THE DEERING AUTOMOBILE MOWING MACHINE IN USE. 


general belief, that it is very small. 
There was a gain in the amount of 
oxygen but a loss of carbon, hydro- 
gen and nitrogen; the loss of cal- 
orific power was slight. 
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PALERMO-MONREALE ELECTRIC INCLINE. 

The new electric tramway system of Palermo has 
recently been completed by an inclined road of novel 
character, which connects the suburbs with the town 
of Monreale, situated on one of the high hills sur- 
rounding the city. For a long time a 
good system of communication had 
been needed, especially as the Cathe- 
dral of Monreale, the most important 
specimen of mediwval architecture in 
Sicily, attracts a great many foreign- 
ers. The Sicilian Traction Company, 


— os 5 —. 
eee \ 
which controls the electric lines of a 


Palermo, obtained the concession for 
an inclined road, which should mount 
from Rocca, at the foot of the hill, to 
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the top, coming down from Monreale, approaches the 
second locomotive and is coupled to it. This train 
then descends for a few yards until the first locomo- 
tive is drawn out of the pit by the cable and joins 
the car which is waiting above it. The system is 


SECTION OF BRAKE 


rere 





Monreale, and thus connect it. with 
the city system. This line commenced 
operation in February, 1900. Includ 301 Ame PY 
ing the incline proper it is about 1.3 
miles long and its upper end is 710 
feet above the sea level. Although the 
line is not a long one, it merits description on ac 
count of its novel system of traction; this has been 
designed by the Continental Company, of Nuremberg, 
for the mechanical, and the Schuckert Company for 
the electrical part. The problem to be solved was to 
bring the ordinary cars of the Palermo electric road 
up to Monreale without giving them additional motive 
power or providing them with special brakes or organs 
necessary for the inclined railway. This has been 
accomplished by using a 
small electric locomotive 
which carries an auxiliary 
motor to aid on the in- 
cline, as well as the pow 
erful brakes which are 
needed. The line, exclu 
sive of 1,600 feet passing 
through Monreale, is divid 
ed into three parts. The 
incline proper is 3,300 feet 
long and has an 11 to 12 
per cent grade; this por 
tion is double track, using 
a common middle rail, ex 
cept in the center, where 
two separate tracks are 
needed to allow the cars 
to pass. The end sections, 
above and below, are 2,360 
and 627 feet long respect 
ively, with grades varying 
from 4 to 8 per cent, and 
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PLAN AND PROFILE OF THE PALERMO-MONREALE RAILWAY AND SECTION OF 


BRAKES. 


then ready to operate, and the motors of the upper 
train are thrown on; this descends, causing the as- 
cent of the lower train. When train No. 1 has arrived 
at the upper end, the car leaves the locomotive and 
proceeds by its own motors to Monreale, while the 
latter remains in place, ready to take back the same 
car or a-second one. At the same time the descend- 
ing train has arrived at the lower station, and here 
the car stops for a moment to allow the locomotive 


> 





eee ee 





are single track. 

On account of the steep 
grade of the middle sec 
tion, the simple adherence of the car is not sufficient, 
at least in wet weather, and it has been necessary to 
adopt the present system of auxiliary locomotives 
By this arrangement the two cars, one mounting and 
the other descending, cease to be independent when 
they come upon the inclined section, and each is cou 
pled to a locomotive The locomotives form a fixed 
system, being united by a cable which passes over a 
system of pulleys at the top of the incline; like the 
cars, they are provided with a trolley. It is, however, 
the downward-going train 
which supplies the power 





for the system. The pres 
ent arrangement has a 
great advantage over the 
usual rack-and-pinion sys- 
tem in that it needs much 
less power to operate it, 
the weight of the descend- 
ing train being utilized. 
The locomotives have two 
mechanical brakes, one of 
which is operated by hand 
and the other automatic 
ally, coming into action if 
the tension of the rope 
should fail. The locomo- 





tives are placed at the 
lower side of the car in 
each case, and the coupling 
for the mount and descent 
is carried out by a simple 
maneuver. At the lower 
end of the line the track 
of the locomotive, which is 
laid between the rails of 
the main track, runs down 
a short and steep grade 
into a pit, and the locomo- 
tive is then below the car 
level The car coming 
from Palermo thus passes 
over it and stops at a few 
yards’ distance At the 
Same time the other car at 


THE ELECTRIC FUNICULAR TRAMWAY AT PALERMO, SICILY. 


to run down into the pit; it then passes over it and 
proceeds to Palermo. The rope connecting the two 
locomotives passes over a large pulley, 10 feet in 
diameter, placed horizontally in a pit at the top of 
the incline, and is thence guided by two horizontal 
and two vertical pulleys until it descends the track; 
it is supported along the incline by the usual sys- 
tem of small pulleys between the rails. The most 
interesting feature of the system is the locomotive, 
or carro-freno, as it is called. The photograph shows 
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its main features. It is designed, not to supply a 
large motive power, but especially to carry the power- 
ful brakes which are indispensable to an inclined 
system. It carries in the middle a four-pole motor 
of the Schuckert type, and at one end is the motor- 
man’s cab, having on the roof the troi- 
ley and containing the controller and 
brake wheel. The rear box contains 
the resistance coils of the controller. 
The motor operates the wheels by a 
system of worm and ordinary gearing. 
The brakes, of the Esslingen type, act 
upon the head of the rail. One of 
these will be seen below each wheel 
and also in the sectional view on a 
larger scale. Their action is quite 
simple ard effective. The brake is 
composed of an upper part, which 
comes down upon the rail-head, and a 
lower part, which comes up and grasps 
it on the lower side. A strong braking 
action is thus secured, and at the same 
time the vehicle is prevented from lifting. The two 
parts of the brake are brought together by turning a 
horizontal shaft to which they are connected by levers. 
In the case of the forward brake, this shaft is oper- 
ated by a rod which passes to the conductor's hand- 
wheel. The rear brake is of the same pattern, but is 
made automatic in its action. To the shaft is at- 
tached a lever having at the end a heavy counter- 
weight (seen in the rear); this lever is held in the 
off-position by the tension 
of the main cable, to which 
it is connected, but should 
the tension cease the 
weight deecends and 
throws on the brake. The 
main dimensions of the lo- 
comotive are: Total 
length, 15 feet, or, with the 
buffers, 16 feet 8 inches; 
diameter of wheels, 28 
inches; distance between 
axles, 5 feet 4 inches. 

For the road-bed it hasnot 
been necessary to use iron 
construction work, except 
in the short bridge over 
the main road. The rails 
of the inclined system are 
of the Vignolles (railroad) 
type, but somewhat higher 
than usual, Those of the 





high, and those of the lo- 
comotive track 5.2 inches; 
they are laid upon metal- 
lic ties. The main track is 1 meter (39.4 inches) 
gage, and the smaller, 23.2 inches. The distribution 
of current to the line presents no difference from the 
usual trolley system, except that the poles, which are 
of iron trellis-work, are placed at shorter intervals 
than usual along the incline. 

The electric cars of the Palermo system have two 
Schuckert motors and weigh about 8 tons. The 
current is supplied from the large station which 
has been recently erected for the lighting and trac- 
tion of the city. 
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Immense Photographic 
Plate 

The largest photographic 
plate ever manufactured is 
being made by a dry plate 
company of St. Louis, It 
is 8 feet long, 4 feet and 
8 inches wide and three- 
eighths of an inch in 
thickness, says the New 
York Tribune. It will be 
used by George Lawrence, 
of Chicago, who will make 
a photograph from a bal- 
loon of St. Paul and Min- 
neapolis as the “Twin 
Cities.” To make this 
plate it was necessary for 
the company to procure 
new apparatus of enlarged 
dimensions. A great mar- 
ble slab, larger than the 
plate, was the first requi- 
site. Upon this the plate 
is resting while the coat- 
ing is being applied. Large 
chunks of ice beneath it 
keep it at a temperature 
that will cool. the emul- 
sion rapidly as it is ap- 
plied. The remainder of 
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the process of manufac- 
ture is identical with that 


main track are 4.5 inches - 
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THE HEAVENS IN SEPTEMBER. 
BY HENRY NORRIS RUSSELL, PH.D 
Though the eastern sky is now occupied by one of 
the dullest of the celestial the 
line of constellations which gem the mighty arch of 
the Milky Way add distinction to the September even 
ings in 


regions sphere, long 


Lowest among these, the southwest, is Sag- 
hour of 9 P. M. 
rapidly following Scorpio out of sight, carrying Jupi 
ter and Saturn with it. Ascending along the bright 
of the Milky Way, we reach Aquila, and be- 


yond, directly overhead, we behold Cygnus, in whose 


ittarius, which at our customary is 


est part 


familiar outlines our imagination may trace the form 
of the Flying Swan, its outstretched wings extending 
far the Galaxy Lyra lies just to the west, 
and Delphinus is nearby to the southward. 


across 


Descending the stream of light toward the north, 
we reach Cepheus, and then Cassiopeia, and, finally, 
low in the northeast, welcome once more our old 


friends Perseus and Auriza 

The strange new star which appeared so unexpect- 
edly in the former constellation last February has by 
this time much of its brightness that it is 
barely visible keen eye on a dark night, and 
sends us only 1-300th part as much light as it did at 
first. The cause of this phenomenon, as in the earlier 
cases of the same sort, remains still shrouded in mys- 
tery. We know that terrific convulsion of na- 
ture, on a scale almost vast for human compre- 
hension, has taken place, and has been accompanied 
by an evolution of light and heat sufficient to melt 
the solid like wax before a furnace; but that 
this has occurred at a distance so enormous that all 
may have been century before its swift mes- 
senger, light, reached with the news. But just 
what happened, whether a collision of two stars, or of 
a star and a nebula, or some sort of explosion of a 
single star, astronomers do not yet know. 


lost so 


to a 


some 


too 


earth 


over a 


us 


Turning from this at present intractable problem, 
we are reminded of a recent advance of knowledge 
by the sight of the bright Capella, rising in the 
northeast. It has been known for some time that 
the lines in this star's spectrum appear double at 
regular intervals, and it was consequently deduced 


that it consists of two luminous bodies, revolving about 
one another 104 bodies 
have actually been seen separately with the great tel- 


once every days. These two 


escope of the Greenwich Observatory, and have been 
followed through more than a whole revolution by 
the observations of last autumn and winter These 
observations, which agree remarkably well with the 
previous spectroscopic results, show that the orbit is 
nearly circular and a little larger than the Warth’s, 
that its plane is inclined about 60 deg. to the line of 
sight, and that the combined mass of the two stars 
is about 17 times that of the Sun 

They also confirm completely the results of the 


previous parallax observations, showing that the dis 


tance of the system is about two and a half million 
times that of the Sun, so that its light takes over 40 
years to reach us, and that the two stars together 
give out about 140 times as much light as the Sun 
The most remarkable feature of the discovery is 
the extreme shortness of the period The shortest 
double-star period previously known is over 11 years 


about 40 times that of Capella. This statement re- 
fers only to stars which can be seen separately with 
the telescope. Those whose duplicity is known solely 
by spectroscopic methods vary in period from 2 days 
to 2 years, but Capella is the only one of them whose 
components are far enough apart to be separated by 
the most powerful Even so, they 
seem no farther apart than two candles an inch apart, 
on a mountain-top 40 miles away, would appear with 
the same telescopic power the 


sary be easily 


even telescopes. 


How delicate neces- 
observations 
imagined ‘ 
The remaining constellations need little description. 
Ophiuchus and Serpeus fill the southwestern sky. Her- 
cules and Bodjtes are a little north of west, and Draco 
and Ursa Majer lie the pole Pegasus and 
Andromeda border the Milky Way on the east. Below 
them Capricornus, Aquarius and Pisces occupy a bar- 
ren region. Aries has just risen, and Cetus is rising. 
A solitary bright star. Fomalhaut, in the Southern 
Fish, is the only conspicuous object in the southeast. 
All the planets which are visible to the unaided 
eye adorn the evening skies at present. Mercury is 
evening star in Leo and Virgo. During the earlier part 
of the month he is teo near the Sun to be seen— 
except telescopically in the daytime—but before Octo- 
ber 1 he becomes visible low in the west just after 
sunset, though he is too far south to be well seen. 
Venus is evening star in Virgo and Libra, setting 
more than an hour after the Sun. She is much 


are in such a case may 


nearer 
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brighter than Jupiter, and would be more conspicuous 
were she not so far south. 

Mars is evening star in Libra and Scorpio. He is 
more than twice as far away as the Sun, and is cor- 
respondingly faint. 

Jupiter and Saturn are evening stars in Sagittarius. 
The former is moving eastward among the stars, with 
steadily increasing speed, while the latter moves 
till the 14th, when he turns eastward, but 
moves slower than Jupiter, who is overtaking him. 

Uranus is evening star in Scorpio, and is just visible 
to the naked eye. On the 5th he is in quadrature with 
the Sun—that is, he is 90 deg. east of him, and comes 


westward 


to the meridian at 6 P. M. Jupiter comes to a sim- 
ilar aspect on the 27th. 


Neptune is morning star in Gemini. He is in quad- 
rature on the 24th, but is west of the Sun, so that he 
is due south at 6 A. M. 

While Jupiter is still favorably placed, it may be 
of interest to note that he is bright enough to cast a 
distinct shadow. It is true that nothing of the kind 
can be discerned outdoors, even on the clearest night; 
but the reason of this is not that Jupiter is too faint, 
but that the diffused starlight from the rest of the 
sky is too bright, so that shadows cast by the planet 


disappear, just as those cast by the moon vanish in 
twilight. 
In order to see these shadows, therefore, we must 


cut out the diffused light of the sky 
iest ways of doing so is as follows: 

from which Jupiter 

possible enters from 
lamps. Close the shutters, but open the slats, so that 
the planet can be between them. The room 
should, of course, be otherwise perfectly dark. Then 
hold a large sheet of paper, or any other white object, 
in the path of the planet’s rays, 
eral feet from the window. 
cast on this paper, 


One of the eas- 
Choose a window 
is visible, while as little light as 

nearby such street 


sources, as 


seen 


at a distance of sev- 
The shadow of the shutter, 
will be distinctly visible. It may 
well to add the caution that the observer should 
first remain for some minutes in the dark room to 
allow his eyes to recover from the glare of ordinary 
light. 
With 
easier, 


be 


Venus at her best, 
as she gives eight or 


as Jupiter 


the experiment is much 


ten times as much light 


Last quarter occurs on the morning of the 5th, 
new Moon on the afternoon of the 12th, first quarter 
on the evening of the 20th, and full Moon on the 
night of the 27th The Moon is nearest us on the 
Ist, most remote on the 17th, and at her nearest again 
on the 29th She passes Neptune on the afternoon 
of the 6th, Mercury on the night of the 13th, Venus 
on that of the 15th, Mars on the 16th (when an oc- 
cultation is visible early in the evening throughout 
the southwestern part of the United States), Uranus 


on the afternoon of the 19th, and Jupiter on the morn- 
ing and Saturn on the evening of the 21st. 


->-ee 
Causes of White Hair, 

Mr. R. Lydekker in an interesting article on Arctic 
Animals, in Knowledge, discusses, among other things, 
the experiment of Sir John Ross on an Arctic lemming: 
“In this instance the little animal was kept in a com- 
paratively warm room till winter was well advanced, 
when it was suddenly exposed to a temperature of 30 
deg. below zero; a continued exposure to this and a 
still more intense degree of cold eventually resulting 
in its death, which took place within three weeks of 
the commencement of the experiment. In consequence 
of the conditions under which it had been kept, this 
lemming was still brown in midwinter, when it ought 
to have been white. As a result of its first night’s 
exposure, the fur on the cheeks and a patch on each 
shoulder became completely white, and by the end of 
the first week the whole coat had turned white. On 
examination, it was found that only the tips of some 
of the hairs had become blanched, and that these white- 
tipped hairs were longer than the rest of the coat, 
apparently owing to a sudden growth on their part in 
the course of the experiment. By clipping these long 
white tipped hairs the animal restored to its 
original brown condition. In spite of the very 
obvious fact that changes occurred 
tremely abnormal circumstances, it has been argued 
that Arctic mammals which turn white in winter uo 
so normally by a similar blanching of the hair of the 
summer coat, and that the greater length of the win- 
ter, as compared with the summer dress of such white 
animals, is due to a lengthening of the individual 
hairs of the former. Moreover, it has been inferred 
that the color-change is directly under the control of 
the animals themselves. Quite apart from any other 
considerations, one weak point in this argument is 
that the hairs in the subject of the experiment were 
white only at their tips. It was doubtless assumed 


was 


these under ex 


that had the experiment been continued over a longer 
period, the white would have gradually extended down- 
ward till the whole hair became blanched. But had 
this been the normal way in which the change from a 
dark te-a white coat is. hrought. about, -it is obvious 
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that animals cought frequently to be captured in which 
the coat is in the same condition as that of the lem- 
ming. So far, however, as I am aware, no such condi- 
tion has ever been described.” 


ceed tlt icntilinsninnttigin 
Automobile News. 

The London Fire Brigade proposes to emulate the 
example of the Paris Fire Brigade by the employ- 
ment of motor fire engines, since it is anticipated 
that by this means the time in reaching fires will 


be considerably shortened and less space will be occu- 
pied during transit of the engines through 
row streets. 


the nar- 
It is proposed to build the engine in the 
fire department’s own workshops, since this will be 
much cheaper than if the engine were built by a pri- 
vate firm. 

In Corsica a series of experiments is being made 
with an automobile system, which, if successful, will 
no doubt be put in service over many of the principal 


routes. The Société Francaise d’Automobiles is taking 
active steps in this direction, and has already sent 


two machines to Ajaccio which will be tried over the 
roads in the vicinity. These machines are an omnibus 
and a freight-wagon. It is proposed to shortly estab 
lish a regular service over two routes 
Bonifacio Vico, as well 
Morsiglia. 


from 
as from 


Ajaccio 


to and to Bastia to 


The new electric fire pump, which contains 100 gal- 
lons of water and is ready to start for a fire at 
any moment, is proving quite a success at Paris. It 
has an electric outfit on the Bouquet, Garcin & Schivre 
system, with the necessary storage batteries. The 
report of the colonel of the firemen’s regiments points 
out an instance where the new fire pump rendered an 
important service. Owing to the fact that it arrived 
quickly at the fire with its water reservoir and its 
pumps all ready to act, it was the means of preventing 
the explosion of a cellar full of chemical products. 
The report states that the horse fire engine would 
have arrived too late, and that the hose could not 
have been coupled to the nearest fire plug in time to 
prevent the explosion. 

Owing to the failure of the Pan-American authori- 
ties to secure the necessary consent for the proposed 
100-mile road race from Buffalo to Erie in September, 
1901, the Automobile Club of America to 
announce that its annual sweepstakes race and one 
mile record will run over this course 
Although the consent absolutely promised 
for some time, it has not received, and failing 
such consent no definite could taken by 
the club. The time is now entirely too short in which 
to receive entries and successfully organize a race of 
such an international 
tended to be. 
fore decided 
stakes race and mile record 
month of October, preserving its international char- 
acter by inviting entries from abroad as originally 
proposed. Believing that without these two races it 
would be impossible to organize a successful “Week of 


regrets 


race not be 


has been 
been 


action be 


as this race was in- 

The governors of the club have there- 
to endeavor to hold the annual sweep- 
race elsewhere in the 


character 





Sports” in Buffalo, the governors have recommended 
that the same be abandoned. 

—_____—__~ +@+ —— 

Return of Encke’s Comet, 


Encke’s periodic comet has returned and was well 
seen at this, the Mount Lowe Observatory, at 3 h. 45 m. 
this morning, August 14, 1901. It was then in altitude 
6 h. 58 m., and in north declination 30 degrees 34 min- 
utes, with rapid motion toward the southeast. This 
comet was discovered in 1805, and has awakened great 
interest among astronomers owing to a diminution of 
its periodic time. Thus in 1805 it made its circuit in 
1,212 d. 12 h.; in 1829, 1,211 d. 10 h. 34 m.; in 
1858, 1,210 d. 13 h. 41 m.. This was thought to 
be on account of the resistance of a thin medium 
in space. But other were not retarded, 
and since 1868 the retardation of Encke’s comet 
diminishing—so the existence of the rare matter in 
interstellar space not demonstrated. The comet 
when seen here rising over the peak of a high moun- 
tain was quite white, faint, diffuse, and large, with 
but slight indication of a nucleus. 
tion is the shortest known. 


comets 


is 


is 


Its time of revolu- 


Epear L. Larkrn, Director. 
Mount Lowe Observatory, Cal., August 14, 1901. 
—_—_—_—_—D+@o@m —_—_—_—_—_— 
Award Nobel Prizes, 

Two of the Nobel prizes have been awarded after 
mature deliberation. Dr. Niels Finsen, of Copen- 
hagen, received one for his discovery of the light 
treatment for lupus, and the other one was given to 
Prof. Pavloff, the Russian physicist, for his researches 
in metabolism. In each case the honor was well 
deserved. 
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One factory in Ohio turns out a hundred million fin- 
ished matches each twenty-four hours. Fifty million 
feet of lumber is used annually in the United States 
in the manufacture of matches, ‘ndustry which 
gives employment to some fifteen thousand people. 
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Selence Notes, 

Freneh painters are greatly agitated ever the subject 
of white lead and white-lead poisoning. The painters 
of Grenoble recently went on a strike to demand that 
all employers should use zinc white instead of lead 
white. 

P. Carmody presents in The Journal of Tropical 
Medicine the sketch of a mosquito net designed for the 
use of travelers in the tropics. It is either attached or 
attachable to the ordinary linen umbrella that forms 
a part of every tropical outfit, and the combination af- 
fords protection from the sun during the day and from 
mosquitoes during the night 

Dr. Carl Peters has returned to London after an 
extended journey from the Zambesi to the Sabi Rivers, 
and has brought home news of interesting archeolog- 
ical discoveries on the frontier of Mashonaland, says 
Nature. One of these is a small figure of Egyptian 
workmanship, which is believed to date back to 2,500 
years before the Christian era. There have also been 
found thirty-three copper and six silver coins and a 
couple of stones bearing inscriptions It is hoped 
that a scientific expedition will be sent out to make 
further investigations 

The Grand Trunk Railway, of Canada, has recently 
constructed and put in service a car specially adapted 
for the distribution of live fish to waters along its 
lines, says the Railway and Engineering Review. This 
car was built in the shops of the company at Point 
St. Charles, the requirements for the service being 
compartments for carrying fish in which an even tem- 
perature can be maintained; proper circulation of 
water and air in the tanks containing the fish may be 
had and sleeping and living accommodations provided 
for the attendants. The interior of the car is arranged 
with a series of galvanized iron tanks to hold from 
1,000 to 1,500 fish. At one end of the car is an upper 
and lower berth, like those in a Pullman car, to ac- 
commodate two men Ice for keeping the water at a 
certain temperature is carried in two compartments 
built for this purpose and holding about one ton each. 
Arrangements have been made for replenishing the 
water in the tanks, en route, which is done by attach- 
ing a hose to any of the hydrants at stations on the 
road 

The following details from the Fireman’s Herald 
show the extraordinary precautions taken to guard 
Independence Hall, Philadelphia, from destruction by 
fire. Watchmen maintain a patrol every hour of the 
day and night, and the only lights permitted in the 
old building are those used to illuminate the clock at 
night. For the boilers used to heat the building fire- 
proof vaults have been provided under the archways, 
and only two electric wires are allowed. Chief Baxter 
has provided for the appearance of six engines, two 
trucks and a chemical engine within twe minutes after 
an alarm is sent in from the firealarm box in the 
square. There are standing instructions that, if fire 
should gain headway in the structure, a general alarm 
shall be sent in, calling to the scene twenty-six fire 
engines, six trucks, and another chemical engine, as 
well as the chief and nine district engineers. Every 
wire in the vicinity of the hall is specially insulated, 
and officers of the fire department regularly join the 
watchmen in inspecting the edifice Portable fire ex- 
tinguishers are scattered about the building, and direc- 
tions for saving the famous old portraits that hang 
on the walls are conspicuously posted. There is a 
peremptory order displayed that reads: “In case of 
fire get the Liberty Beil out of danger at any cost.” 

Visitors to Bologna are generally puzzled by the 
two towers, the Asinelli and the Garisenda. If judged 
impartially they are not better examples of brickwork 
than can be seen by the thousand in the factories of 
Lancashire. They have suffered from settiements, and 
have long ceased to possess verticality. The ari- 
senda especially is so much out of plumb one wonders 
why it has not collapsed. But Italy exercises so much 
glamor over the judgment that we may occasionally 
hear travelers speak of the towers as if they were 
the most picturesque constructions which have an 
important function in general views of the city. The 
Garisenda has, however, literary interest, for Dante 
refers to it in his Inferno, comparing the giant who 
stoops to seize him and Virgil to the tower at a time 
when it was cloud-capped The inclination of the 
Garisenda is due to a sudden sinking of the soil, but 
it has stood so well there must be some pity for it, 
for as far as can be judged it can hardly escape from 
a collapse. The soil which so long was unaffected by 
earth movements is now sinking, and produces cracks 
n the walls of the structure, which is square in plan 


and about 180 feet in heighi The mortar is falling 
out of the joints It is perhaps excusable, says The 
Architect. for the authorities of the old scholarly city, 
vhich was known as the Alma Mater Studiorum, to 
imagine that the tower cannot be overthrown, and to 
ume that its security can be insured by the applica 

1 little rough-east; but a structure that is 10 

f 


out of the perpendicular, and is nearly a thousand 


eet 


ears old, demands a more efficacious remedy 
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Engineering Notes, 

Foreiga naval powers seem to be demanding much 
lower speeds from torpedo boats. than were speci- 
fied a few years ago. Numbers of these little vessels 
have been built recently which are required to run at 
only 25 and 26 knots. 


The efficiency of oil-engines (that is, engines in 
which the impulse is derived from the explosion of oil- 
gas and air) is increasing daily. Not only is the 
regulation greatly improved, but the consumption of 
oil is decreasing; also, the size of the engines is in- 
creasing, so that they are now formidable rivals of the 
steam engine, especially in portable work. The advan- 
tages resulting from doing away with a boiler, and 
its indispensable water and fuel supply, are very 
great, giving the oil-engine an advantage whici:, will 
be very hard to overcome. 


Another test of the respective merits of Englisa and 
American locomotives on a railroad in Jamaica has 
resulted in a great victory for the American engine, 
which drew 126 tons over the heaviest part of the 
line in seven minutes under the schedule time. The 
English locomotive completely failed to pull the same 
load, and, when materially lightened, failed to make 
even regular time. Unglish experts and the local 
railroad officials were present at the test, which was 
a great disappointment to the Englishmen. Having 
in mind the relative cost of the locomotives, the gov- 
ernment here is expected to make strong representa- 
tions to the crown agents in London who arranged 
the purchase of English engines. 


An engine for passenger service has been tested for 
two years last past and is claimed to be an advance 
upon existing locomotives. It is a three-cylinder com- 
pound, one high-pressure and two low-pressure cyl- 
inders, the latter being outside-connected, while the 
former works on a cranked main axle. The high-pres- 
sure cylinder exhausts into both the low-pressure cyl- 
inders, and provision is made for admitting live steam 
into the low-pressure cylinders on starting a heavy 
train. These last are 20-inch diameter by 24-inch 
stroke, while the high pressure is 19 inches by 26 inches 
stroke. A new feature in the boiler is the employment 
of water-tubes in the upper part of the firebox, crossing 
it from side to side; these tubes increase the heating 
surface in the fire-box some 30 per cent, and the outer 
ends deliver into the water space, the opening in the 
shell sheet, externally, being protected by a bonnet 
and bolts in the usual way. It is stated that this 
engine has done good work for its dimensions, taking 
trains of 404 tons at a speed of 50 miles per hour over 
heavy grades. 


In a certain new type of American water-tube boiler 
the steam system is in the form of a truncated cone, 
the dome surmounting the tubes, which are expanded 
into a tube-sheet bolted to the dome-flange; the dome 
is, therefore, only restrained from being blown off by 
the holding power of the tube-ends in the tube-sheet, 
the sheet itself being only three-eighths thick. The 
safety of this plan (there being no stays of any sort) 
has been questioned, but although subjected to severe 
strains, no evidence of distress or leakage has been 
shown. Experiments recently made abroad upon this 
method of fixing tubes, as regards safety, show that 
l-inch tubes, ends projecting slightly beyond the tube- 
sheet, stood 3 tons before starting; tubes that were 
bell-mouthed stood 6 tons before starting. As there 
are from 100 to 500 tubes in each boiler, according to 
size, it will be seen that the factor of safety is very 
large; the load on a dome head 36-inch diameter at 
400 pounds per square inch would be 406,800 pounds; 
the number of tubes being 150 there is only 2,070 
pounds on each tube-end, barely one ton. 


The most conflicting testimony is given as to the loss 
of evaporative power in steam boilers by the presence 
of scale on the heating surfaces generally. Evidence 
gathered by the experience of one party is flatly con 
tradicted by others of equal ability, the only deduction 
possible being that sometimes scale is a hindrance 
to steam making while in other cases it is not. There 
can be no question, we think, that scale is certainly not 
a benefit under any circumstances, being simply mat- 
ter in the wrong place, and from that aspect should not 
be allowed to accumulate; it is corrosive, for one 
thing, and prevents the physical condition of the plates 
from being seen. Locomotive engineers have testified 
that a boiler that was full of scale, and had to be 
taken.to.the shop to-have it. removed, steamed no better 
after than it did prior to cleaning. Mr. Barrus, of 
Boston, says that he knows of no experiments ‘that 
settle the question definitely one way or the other. .On 
the other hand, -Prof. L. P. Breckinridge, of the Me- 
chanical Engineering University of Illinois, tried an.ex 
periment with a locomotive on the Illinois Central 
Railway. and found that the loss of fuel due to scale 
of only 1-32 of an inch thick, to 3-64, was 9.5 per cent: 
A total weight of 485 pounds scale was removed from 
the boiler under test, so possibly the Professor was not 
far out of the way, but “who shall decide when doctors 


disagree?” 
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Electrical Notes. 

Experiments are to be tried with the wireless tele- 
graph system between Boston and Danvers. A relay 
system for intercepting a wireless message and sending 
it forward is to be used. 

Consul Warner, of Leipzig, notes that a recently 
patented insulating material is made by taking pulver- 
ized casein and mixing it with vegetable oils. The 
mixture, to which rubber, caoutchouc, resin, or coloring 
matter may be added, is pressed into forms and dried, 
or vulcanized by the addition of sulphur. 

Consul-General Hughes, at Coburg, Germany, reports 
to the State Department that a French-Belgian syndi- 
cate is reported to be planning, under the patronage 
of the King of the Belgians, to buiid an electric express 
line for passengers and light freight between Paris 
and Brussels, and from the latter place to Antwerp. 
The trip from Paris to Brussels is expected to be made 
in one and a half hours, and from Brussels to Antwerp 
in ten minutes. 

The “flame discharge” produced by Spottiswoode by 
means of an alternate-current consuming 5 horse power, 
and transformed to some 120,000 volts, shows some 
peculiar spectroscopic properties which have recently 
been studied by A. W. Wright and E. S. Downs (Amert- 
can Journal of Science). The discharge consists of a 
light nebulous flame of a whitish color, with a slight 
tinge of yellow or green, rising gradually from the 
horizontal terminals and meeting at the center, where 
the color changes to a reddish hue. Besides a number 
of lines extending from 6,127 to 6,269, photographed 
by means of plates stained with erythrosine, the 
authors observed some 60 lines comprised between 
wave lengths 3,063 and 3,134 in the ultra-violet. These 
lines are the same whether the electrodes are copper 
or platinum, and therefore they must belong to seme 
gas or gaseous combination within the spark-gap. A jet 
of steam biown through the flame greatly enhances the 
brightness of the lines. The authors, however, consider 
that they are not solely due to water vapor. but rather 
to combinations of gases, such as oxides of nitrogen, 
facilitated by its presence. 


The Western Electrician gives details of a new porta- 
ble electric motor for propelling small boats. The 
novel. feature about this new device is that the motor 
itself is under water, while the storage batteries are in 
such compact form that they may be placed under the 
seats of an ordinary rowboat. In addition to propelling 
the boat, the motor takes the place of the rudder, and 
serves to steer the craft as well. This propeller, as the 
combination of motor, propeller wheel, and rudder is 
called, is complete and portable, weighing about 35 
pounds. Using two boxes of cells, the motor drives the 
boat forward or backward at the fairly moderate speed 
of four miles an hour, and it will run 20 to 30 miles on 
one charge. By the addition of more celle, however, 
it is possible to attain a speed of six miles an hour. 
One advantage which is claimed for having the motor 
outside the boat is that there is no strain or vibration, 
and on this account it is unnecessary to build a boat 
of any extra strength or weight in order to carry the 
power. It is further declared by the company owning 
the patents for the device that the construction is such 
that the motor works perfectly well when submerged 
in water. 

Signals from the 30-inch searchlight on the electric 
tower of the Pan-American Exposition were sent to 
Niagara Falls, July 25, by Prof. Geo. F. Sever, Super- 
intendent of Electrical Exhibits, in the presence of the 
electrical jury, thus demonstrating the feasibility of 
this method of signalling at night. Since that time 
searchlight signals have been sent from Buffalo to 
Toronto, a distance of 58 miles, through arrangements 
completed by Prof. Sever, in co-operation with Mr. 
William 8S. Aldrich, consulting electrical engineer, of 
Toronto. The first trial was made, 9:10 P. M., August 
9, with clouds over Toronto. The local illumination of 
the overhead sky by the electric are lights in the 
streets of Toronto effectually prevented any discrimina- 
tion being made between the local and the Buffalo il- 
lumination of the clouds. The second trial was made 
9:50 to 10:15 P. M., August 13, with a perfectly clear 
atmosphere. Owing to the smoke settling down over 
the city no signals could be discerned from the top 
of the Municipal Hall tower, Toronto. This was the 
prearranged objective point for both experiments. 
Special long-distance communication was arranged be 
tween the top of the tower and the Blectrical Tower, 
at the Pan-American, through the courtesy of the Bell 
Telephone Company, of Ontario, represented by Mr 
K. J. Dunstan, of Toronto. Every detail of the experi- 
ment could be. followed. The special instructions were 
to depress the searchlight to the lake horizon, bearing 
on the Municipal Hall Tower, Toronto; then to sweep the 
horizon a definite angle, to the right and left of this 
bearing: and later to elevate and depress the light at 
the’ original bearing. All of these signals were very 
clearly discerned during the second trial by Mr. C. H, 
Rust, City Engineer, Toronto, with party located en 
Center- Island,,two miles off-shore from the city. 
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LENGTHENING OF THE &. &. “IROQUOIS.” 

There has just been completed at the Erie Basin 
New York, the largest job of cutting and lengthening 
a steamship ever undertaken in this country. The work 
was done at the yard of John N. Robins & Company, 
in the drydock adjoining that in which the Cup chal 
lenger was docked on her arrival in this country 
The lroquois 1 vessel of 2,944 tons, was cut clean 
in two, the forward half pulled 48 feet forward in the 
dock, and the gap filled in with frames and plating to 
match the old hull—the whole job being completed in 
the brief space of 21 days 

The “Iroquois” was built at the 
yard of Wililam 
Philadelphia, Pa., in 1888 


mensions are as follows 


Cramp & Sons ees 
Her di 
Length 
between perpendiculars, 280 feet; 


molded beam 460 feet; molded 


depth, 28 feet 6 inches tonnage 


2.944 tons The hull is built of 
which are 


steel fhe frames 


spaced 2 feet apart, are 5 inches x 
t inches x 10.7 pounds; the revers 


bare 3 


inches x 3% inches x 7.7 
pounds; the stringers are 4 inches 
x 5 Inches x 15 pounds, and the 
floor 


pounds 


plating 29 inches x 21% 





Her engine is a 3-cylinder triple 
expansion, with cylinders 23 x 36x 
36-inch 

2,000 


60 inches diameter and 
atroke It 


horse power 


indicates about 
rhe “lroquois” was put in dock 
in the usual way, the keel-blocks 
being 4 feet 6 inches high from 
floor of dock It was decided to 
cut the hul’ between frames Nos. 
63 and 64, the boiler bulkhead being 
at frame No. 68, or 8 feet aft of 
the point of cutting. The accom 
panying diagram, which has been 
prepared from drawings furnished 
by the John N 
shows in detalii the construction of 


Rebins Company, 


the ways and cradle, and the rig- 
ging of the gear with which the 
vessel was pulled apart 

The fixed ways, which were 12x 
12-inch, 8x 12-inch and 16x 12-inch 
logs, were laid on 8x 12-inch block- 
ing on the floor of the dock, and 
well shored 
spiked to the 
ways to keep them in place rhe 


guide-pleces were 


outside of these 
sliding ways were built of i4x 10 
inch timbers and tied together by 
L\%-inch iron rods, spaced 8 feet 
tx4inch tim 
were 206 


apart, and also by 
bers The groundways 
feet long and the slidingways 107 
feet long The rubbing surfaces 
of the ways were planed, smoothed 
and freely lubricated with « mix 
ture of tallow and fish oil 

When everything was completed 
the wedges, which were put in be 
tween the cradle and the sliding 
ways, and were spaced 15 inches 
apart 
until the weight had been lifted 
from the keel-blocks and was en 


were gradually driven home 


tirely carried by the ways. Across 
the slidingways in front of the 
cradle was put a 12x 12-inch beam, 
rammed under the stem of ship, 
to prevent it from dropping when 
the keel-blocks were taken away 
Also across the top of the ground 
ways was put a beam 12x 12 inches 
at an exact distance of 48 feet from 
the forward part of the sliding 
Ways, to act as a stopper 

The pulling apart of the vessel 
was accomplished by means of four 
1\%-inch stud chains and four pairs 
of 5-inch manilla ropes working in 
8 and 6-fold blocks, respectively, 
at the top and bottom of the dock 
ind two 
winches of the 


pairs of double steam 

dimensions One with 
two cylinders 8 inches in diameter by 14-inch stroke 
and one with two cylinders 7 inches in diameter by 
12-inch stroke; while at the bottom of the dock 
were two twocylinder winches, one with cylinders 
6x12 other with cylinders 6x10 
inches 


following 


inches and the 


One pair of chains was led through the hawse pipes 
and well secured within the vessel. One pair of 8 
fold blocks was fastened to these chains, and the 
other inshore blocks were connected to another pair 
of li)-inck chains, which were led through one of 
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the dock buildings and secured to a 12x 12-inch beam 
placed against the wall on two 12x 12-inch logs placed 
vertically, and cemented with the lower end passing 
into the ground. The ropes from the blocks were led 
to the winches. 

The chains at the bottom of the dock were connected 
to the ship by a %-inch thick x 18%-inch wide plate 
bolted onto the shell, and extending over a length of 
two frames. The forward end of the plate was locked 
to receive a shackle, to which the chain was fastened. 
The other end of the chains received a pair of 
6-fold blocks. The forward blocks were fastened to 


\ es 





VIEW OF “IROQUOIS” FROM HEAD OF DRYDOCK. 


a 12x 12-inch beam, laid across the groundways be 
low the sliding surface The from these 
blocks were led to winches located on the bottom of 
the dock. ” 

In cutting apart the hull, all that was necessary 
was to cut off the rivetheads and knock out the rivets 
This was done in every case at the original butts. The 
three decks and all woodwork were cut and sawn 
through, and everything was made ready for the pull. 
After 35 hours’ work preparing for the pulling apart 
of the hull everything was ready at 12 o'clock on 
August 14, . 


ropes 
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At a given signal from Mr. W. D. Dickey, superin- 
tendent of the Drydock Company, who was standing 
at the bottom of the dock under the bow of the ship, 
the winches were started at full power, and at the 
same time two 100-ton pumps, which were placed at 
the cut, were worked to help the winches in starting 
the weight of 600 tons. The massive forward part 
of the hull began to move slowly and steadily forward, 
and the four winches working up to their full power 
proved to have an ample margin of power for mov- 
ing the heavy load. The full movement of 48 feet was 
completed in the short time of 2 hours and 14 minutes. 

When the two portions of the 
ship were lined up and exact meas- 
urements taken, it was found that 
an exact movement of 48 feet had 
been obtained at each side, in four 
different places, and that the stem 
was perfectly straight, so that no 
wedging or lifting was necessary. 
| Some time before and during the 

building of the ways the 24 frames, 

reverse-bars and floors for the new 

section of hull were made in the 

shops to model obtained from 
molds taken from the ship. 

The work of carrying them into 
the dock and putting them in place 
was done by hand. It commenced 
on Thursday, the 15th, and at 
noontime on Saturday, the 17th, 
the new part was in frame. The 
framing and plating are similar 
to that of the rest of the hull, 
with an addition of doublers ex- 
tending over two-thirds of the 
length of the new ship. 

These doublers are put on the 
strakes next to the keel-plate, on 
bilge-strakes being 22%4- 
pound plates), on sheer-strake, and 





(these 


on garboard strake (these are 30- 
pound). Inside doublers are placed 
in the way of port-openings. 

It is estimated that the addi- 
tional afforded by the 
new section will enable the ship 
to take 2,000 bales of cotton more 
in her hold at the same draught as 


before 


buoyancy 


oe 
A Few Points on Practical Boller 
Testing. 

The proper method of testing any 
boiler, land or marine, whether new 
or after a general repair, is, firstly, 
to heat the boiler up to a tempera 
ture of 180 deg. F., more or less, but 
not sufficiently to form steam pres- 
sure; this will serve to dissolve 
all the oil and grease from between 
the seams, about rivets, joints and 

parts, and which has been 
repairs. 


other 
used in construction or 
Now this oily matter, if the boiler 
were tested with cold water pres- 
sure first, would certainly ooze 
farther into the seams and joints, 
and undoubtedly cause a great 
number of leakages. The boiler for 
this heating should be filled nearly 
to the top. 

After the boiler has received a 
good seasoning, as it were, and 
while it is still warm, the second 
process of cold water testing, or 
the resistance test, is applied. It 
should now be filled right up to the 
top, by allowing water to flow in 
through an ordinary large hose un- 
der gravity, and afterward it should 
be tested with the hydraulic test- 
ing pump, with pressure gage at 
tached check 
valve inlet or otherconvenient point, 
The amount of 


either to the feed 


preferably on top 
pressure applied during this test 
depends entirely upon circumstan- 
ces, Which are variable. A new 
boiler must be tested to resist pres- 
sure equal to at least twice the blowing-off pressure 
at the safety valves when under steam, and this pres- 
sure should be maintained steadily for about 20 min- 
utes. When an old boiler is to be tested after repair 
and inspection, the greatest care must be taken, and 
the age, service, and condition of material will de- 
termine the degree of test required. No boiler, after 
a reasonable period of service, even though receiving 
a good general repair, must be considered “as good as 
new.” 

A safe pressure for a test on old boilers is one-tenth 
more than the blowing: off pressure at which the boiler 


Se, 
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is intended to be used 
determined by 
test the 
and by 
easily 


and this pressure can only be 
thorough inspection, etc. During this 
to locate leaks, etc., 
from pump they can be 
minutes pressure re- 
calking 
boiler contains a high pressure 
At the conclusion of the run off the water 
until the two-thirds 
full; then put in fire and raise steam gradually for 
the last test; that is, to the blowing-off steam pres 
sure. It is necessary here to state that the 


boilermaker will be able 
letting pressure off 
repaired and in a few 
Always avoid, 


applied. as much as possible, 


seams, etc., while the 
water test, 
columns are about 


water gage 


boiler 
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ing flawed parts with a petrol lamp, drilling through 
plates at fire levels of tubes or flues and in combus- 
tion chambers and at any worn parts; cutting out a 
piece of the worst plate, and bend-testing the same; 
cutting out a few suspicious looking rivets, which gen- 
erally show very plainly if bad; examining closely 
the sides of these rivet holes; also the plates round 
the orifices to which gun-metal attachments are fas- 
tened. Analysis of scale and also a close examina- 
tion by picking those parts liable to external corrosion. 
In conclusion, one cannot impress too strongly upon 
all those whose occupation is boiler-management, the 
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Palm Leaf Fiber. 

The fiber of the palm leaf has lately been used 
foy experiments in order to test its suitability for 
textile manufactures, and the following process is 
said to have given surprising results: The fiber 
is first boiled in water or alkaline solution, then 
allowed to ferment, and afterward dried and passed 
through heavy rollers, which separate the fibers from 
the pulpy mass. The fiber assumes a light or dark 
color, according to the length of the retting process, 
and is of great strength, useful for various industrial 
uses. Where no machinery can be employed, the 
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must have —4 - ee Foe —— be accom- 
been thor- =e = : —— ee plished by the 
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amined and q r ee chemical proc- 
tested before i ; eerie ess: The stalks 
beginning any bi t poem miermemtS SSH of the leaves 
boiler tests — are thoroughly 
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is excellent 
and thorough 
ly reliable. If 
you are at a distance, or have not the convenience 
your gage to any well-known firm 
But on no account work 
with a pressure gage of which you are doubtful; this 


to do this, send 


and they will set it for you 


sort of thing has often been the cause of the loss of 
many lives 


Steam must be now raised to the intended blowing 


AFTER THE PULL; 


off pressure, and steam must 
blow off with full 


the safety valves 


when at this pressure 


ly simmer t’ 


force and not mere vough 


The safety valves are now set to blow off at the 


pressure intended, and are marked, or distances taken 


80 that when the boiler is cool the springs or weights 


may be secured by washe! rings or other means so as 


to prevent any additional pre ure being put on them 


and thus endangering the boiler and possibly causing 


an explosion Advantage may be taken at this point 


to try injector pumps and other motive power con 
nected to boiler 

In the examination of a boiler previous to re¢ irs or 
testing, there are many meat of determining, prac 


among these are 
heat 


tically, the condition of the material 


scraping, chipping, sounding with alight hammer, 
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is its strongest part. 
man, Anglo-Chilian & Nitrate Railway, 


the fiber can 
be easily sepa- 





SHOWING ARRANGEMENT OF WAYS 


great care they ought as a sacred duty to observe when 


in charge, no matter whether the boiler is new or old. 
Remember, a boiler is like a chain; the weakest link 
-John Wm. Fletcher, Head Fore- 
Focopilla, Chili. 
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A curious experiment was recently tried by Prof 


ome 
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Dixon, of Yale University, while on his vacation in 


Colorado. It has been contended that the sluggish cir 
culation of reptiles would prevent any grafting of their 
A rattlesnake was extended with an iron hook 
says the New York Times. An adder 
was obtained and cut in two. The rattlesnake was then 
treated in the same way. The tail of the adder was 
then sewed to the rattler with a strong thread, and 
hours the iron collar was removed 
reptile was placed in a cage where 
he gave every evidence of vitality Although the 
rattle was absent from its new tail, the supply of virus 
to its fangs remained undiminished. It was allowed 
rabbit and the latter began to swell and 
was dead in an hour. The rattlesnake will be kept un- 
der scientific observation for several months, 


bodies 


circling his head, 


after twenty-four 
and the composite 


to strike a 


AND PULLING GEAR. 


rated, after 
which it is 
kept in a wat- 
er bath for 24 hours. Then it is treated with a mix- 
ture of cocoanut oil and colophonium in equal parts, 
and placed in a bath of sulphurie acid and water 
Finally the material is thoroughly rinsed in clean 
water until the fiber is entirely separated and of 4 
clear white appearance. Where cards are used, the 
leaves are carded as soon as gathered from the trees, 
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THE BOW DRAWN FORWARD 48 FEET. 


with the help of mechanical means, to make them soft 
and easily workable, and then submitted to the same 
fermenting and pressing process. 

—_-+e > - — 

The oil-bearing areas of the world seem to be in- 
creasing diminishing in productiveness. 
Aside from the new territories being developed in 
Texas and California the Russian districts about Baku 
have increased their output more than 100 per cent in 
four years, and the objection to the use of fuel-oil, on 
seems hardly tenable at pres- 
ent Experiments with oil-fuel are being constantly 
with results varying according to the abil- 
the latest 


instead of 


account of its searcity 


carried on, 
ity of the experimenters to observe correctly, 
report being that oil alone is insufficient; it must be 
reinforced with coal to obtain the best results. 
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A NOVEL LUBRICATOR AND HEATER 
To provide a mean for keeping the lubricant of 


steam-engine valve ind pistons in a flowing condi 
tion during cold weather, Mr. Thomas Dixon, of M« 
Keesport, Pa ha levised the simple heating device 
which 1 hown in ou illustration 

Connected with a steam pipe are two circulating 





AN IMPROVED LUBRICATOR 


tubes joined by a glass sight tube, (, the usual cir 
culating passages, A and B&B, being provided The 
sight tube communicates with the oil cup, D, which 
is arranged above the heater, / The heater has a 
concaved top somewhat larger in diameter than the 
oil cup. By reason of this construction air will be 
deflected by the hot concave top, so that there will be 
a hot air cushion between the oil cup and the heater 

A tube, E 
communicates with the oil cup This tube, A, forms 


extends down through the heater and 


a heating chamber for oil The heater has a steam 
inlet pipe, G, and an outlet pipe, H : 

As steam is admitted through the pipe, G, the tube 
BE. is heated, and the heat from the oil therein con 
tained is transmitted to that contained in the cup 
so as to keep the cup-oil in liquid condition 
This will be materially aided by the heat de 
flected by the concave top The oil will pass in 
the usual manner up into the sight tube, and into 
the steam pipe through the pas 
sag: B 

Tue inlet and outlet pipes, @ 
and H, are 


above the bottom of the heater 


ituated somewhat 


Hence the hot water of con 
densation serves to heat the 
tube, so that a very smal! amount 
of steam is really necessary to 
heat the oll 
eee 
Copper Smelting ta Central 
Aasla. 

During his travels through 
Asia, Dr. Futterer saw some of 
the primitive copper smelting 
places, which he describes in his 
book, saya the Trade Journals’ 
Review Near Tachadurkul 
there are Vast fore which are 
itilized by the natives for emelt 
ing copper ore obtained from the 
Kaschgarian Mountains rhe ar 
rangements for this process are 
simple In front of a clay hut 
are a number of furnaces, which 
are connected with bellows in 
the interior of the hut by an 
earthen pipe rhe furnaces are filled with ore and 
charcoal up to the height of the tube, and covered 
up with clay, only leaving a emall opening for the 
escape of amoke, The bellows consist of skins stitched 
together, open at one end, and are worked with. twe 
ticks.. At the back of these furnaces or smelting 
troughs sits a man who attends continually to two 
bellows When ready, the molten mass is run out, 
after a part of the furnace front is broken. away, 
ind the copper separates from the slag. In places 
where timber is not so plentiful, roots are often dug 
up for fuel, 
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THE BOGUE WINDOW SASH. 

The windows with which most of us ave famfWar 
have often enough been eondemned for the reason 
that the cleaning of the outer surface of the glass is 
attended with not a little danger A recently pat 
ented invention which has been acquired by Mr. Ar 
thur Hoyt Bogue, of No. 1 Broadway, New York, 
seeks to overcome this difficulty in a manner which 
is both ingenious and simple 

The sashes in Mr. Bogue’s window run in vertical 
grooves in the window casing, and are provided with 
the usual pulleys and weights Bach groove of the 
lower sash, however, has a curved branch groove lead 
ing to the groove of the upper sash Horizontal 
grooves bisect the two vertical grooves: and by these 
horizontal grooves pins projecting from the lower sash 
are guided. By reason of this arrangement of grooves, 
the lower sash can be moved in the branch groove 
directly in alignment with the upper sash, thereby 
closing the window far more tightly than is possible 
with the ordinary sashes But if the lower sash be 
moved down to the end of its vertical groove, a hori 


zontal space is left between the upper and lower 
sashes for ventilating purposes. If this space be not 
large enough, the sashes can be raised and lowered 


in the usual manner 

In the lower end of each groove of the upper sash 
a pin is located, which is received in the curved recess 
of a plate carried on the lower end of the lower sash 
Thus the lower sash, when depressed, is pivotally 
mounted, so that it can be swung inwardly in the 
manner shown in our engraving, through an arc of 
90 deg When the sash is thus swung inwardly, the 
window can be safely cleaned 

For purposes of ventilation the sash can be held in 
two intermediate positions by spring stops mounted 
in the window frame. These positions are indicated 
in dotted lines in our engraving. 
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WORKS OF THE WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY 

Of all the features cf the great works of the West 
inghouse Electric and Manufacturing Company at East 
Pittsburg, Pa., the most striking is the co-ordination 
of the various elements of the production, there as 
sembled, according to a definite plan, thus making the 
works a unit and resulting in an astonishing efficiency 
of operation. Indeed, the keynote of the establish 
ment is unity—the concentration of departments and 
their arrangements with reference to the progress of 
work from one department to another being carried 
so far as to bring a whole industry together under 





one enormous roof covering about 23 acres of floor 


space and housing more than 7,000 operatives 
of all grades It is not out of place to speak here 
of the splendid organizing ability of Mr. George West- 
inghouse, the president of the company, who is alone 
responsible for the design of the work and the plan 
ning of the industrial operations here carried on with 
the highest possible efficiency. 

The general arrangement of the works is as fol- 


iows: The main shop building is over 1,200 feet long, 





BRUSH HOLDER ASSEMBLING DEPARTMENT. 


and is divided into four parallel bays, all of which are 
used as erecting shops. One of these bays is devoted 
entirely to the construction of street car motors; one 
for. the building of small direct and alternating-cur 
rent dynamo machinery, and the other twa for the 
construction of: larger machines, The widths of these 
four bays are respectively 80, 70, 80 and 65.feet, making 
the total width of the building about 300. feet 
Throughout the entire length of each of these bays 
are provided runways for overhead electric traveling 
cranes, operated by Westinghouse direct-current mo 
tors. The various cranes are from 40 to 42 feet above 
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the fear aad ef eapaeities ranging from 10 to 50 tons. 
A view of some of these cranes operating in one 
of the main bays is to be had from the illustra 
tions Alongside the machine shops, and, indeed, 
under the same roof with them, is a warehouse which 
measures 1,200 by 76 feet, and in the rear of this 
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THE BOGUE WINDOW, SHOWING POSITION ASSUMED 
BY THE SASH. 


building are located the boiler and the engine rooms. 
Back of this building, but connected with it by a 
covered way, is the sheet-iron department, where the 
laminated material is punched, this structure being 
two stories high, 76 feet wide and 420 feet long. 
Across a yard and parallel with this building is an- 
other of like dimensions which is used as a brass 
foundry. There is also a large forge shop, a storage 
house for oils, varnish, etc., and another for castings. 
The bays of the last named building are 170 feet wide 
and 390 feet long. Throughout the entire works rami- 
fies a complete system of narrow gage railway tracks, 
and many sidings from the Pennsylvania Railroad 
run the entire length of all the principal bays of the 
buildings and of the warehouse. 

Entering the main machine shop and erecting aisle 
the visitor is struck with two peculiarities: nearly 
every tool is independently motor-driven, and wherever 
Zach of the large 
shops with its tools can be re 
zarded as a gigantic and compli 

ited machine tool, of which the 


it is possible each tool is portable. 


various parts can be _ inter 
changed and shifted with readi 
ness as desired, the overhead 
cranes bringing the work to the 
tool or taking the tool to the 
work, whichever may be the 
more expeditious. A number of 
processes of great interest are 
carried on in the main shop, and 
we briefly mention some of them. 
n the bay devoted to the manu 
facture of railway motors are 
large and powerful milling ma 
chines furnished by the Ingersoll 
Milling Machine Company In 
the second stage of the work on 
these frames an ingenious sys 
tem of gang drills is in use, the 
frame itself being mounted on 
a turntable This method of 
construction gives great accu 
racy in the shaping of these 
pieces, while the rapidity with 
which it is done is astonishing 
The character of the work in the 
main assembling aisles is best understood by refer- 
ence to the illustrations Electrical machinery has 
grown more and more massive and some of the pieces 


handled to-day are of great size and weight The 


cranes-in use in these shops are equipped throughout 
with Westinghouse direct-current motors The cur 
rent supplied to these cranes is 550 volts, this being 
the pressure adopted for the general direct-current 
distribution throughout the factory In all there are 
thirty-one electrical traveling cranes in the various 
bays of the building, many of the larger ones being 
equipped with auxiliary hoists of small capacity. The 





AUGUST 31, 1901 


equipment of machine tools in use in these ahaps is 
probably as fine as any in the world. It is everywhere 
evident that this is a manufacturing plant whose tools 
are specially designed for the work of producing and 
duplicating the various parts of electrical machines, 
In the testing department of the machine shop, and 
also in the main bays, large sections of the floor are 
built with cast iron slotted to receive T-head bolts 
somewhat like a planer bed, and upon these the heavy 
pieces of work and machines can be set up in proper 
relation to one another, or machines may be blocked 
upon them at short notice for the purpose of testing 
Two phase current at 220 volts per phase is distributed 
for working a large number of induction motors from 
which individual machines and groups of machines 
are driven 

In the part of the building immediately back of the 
power house, work in sheet iron and the manufacture 
of disks and pieces intended to be built up into lam 
inated armatures, pole pieces and field frames, is car 
ried on. In the punching shops are punches handling 
work up to the largest size attempted in single pieces 
No less than 200 machines are at work in the sheet 
iron department, this feature of electrical manufactur 
ing having become of considerable importance, owing 
to the large number of alternating-current machines 
manufactured and the increased use of laminated pole 
pieces in direct-current apparatus. [In this building 
also is punched the sheet iron for the manufacture of 
transformers, this industry consuming a large amount 
of material. Great perfection has been attained in the 
art of die-making, and the punched 
pieces are in proper condition to 
assemble without other treatment 
than annealing and japanning. The 
assembly of punched disks for the 
manufacture of armature cores is 
excellently illustrated in one of the 
engravings. Much of this work is 
done by boys, the illustration show 
ing a group of them building up the 
cores for street-railway motor arma- 
tures 

The winding department is on 
one of the upper floors of the large 
main building In these days the 
winding is practically all done by 
a process involving the making of 
coils ready to put in place upon 
pole piece or armature or in the 
transformer as may be desired 
Ordinary coil winding or the manu 
facture of round or oval coils for 
fields, etc., 
usual way, the coils for the most 


is accomplished in the 


part being wound in metal forms 
thoroughly insulated as they are 
laid down and subsequently taped 
and cooked in japan or some other 
fluid insulating material which per- 
meates all parts of them and hard- 
In one of the gal- 
leries of the main bay of the large 
building is located the mica de 
partment. More than 400 girls are 
employed in splitting mica and re- 
ducing it to standard thicknesses 
from which are built up the con- 
solidated mica structures required 
in the various insulating opera 


ens when cool 


tions. Ingenious machines for splitting mica are also 
in use. When the mica has been split into layers of 
the requisite thinness the sheets so made are built 
up into thicker boards. The consolidation is effected 
by a varnish of a special type which cements the thin 
sheets into thicker ones. These are placed in flat 
molds in which they are subjected to great pressure 
and considerable heat The result is a material pos 
sessing extraordinary qualities of insulation, durabil 
ity and dielectric strength 

One of the features of the company's manufacture 
is the building of transforme Chis company prob 
ably holds the record for large transforming apparatus. 
One of the 
illustrations shows the assembling of transformers. 


Its output of this product is very great 


High tension work has always been a feature of the 
Westinghouse company's engineering department, and 
it is turning out at present standard transformers 
of the oil-insulated variety for regular work at 50,000 


vols From these the transformers range down to 
those giving only a few volts for testing or for 
electro chemical purposes For testing the trans 
former product electrical pressures up to 125,000 volts 


are available Ordinary testing, however, is confined 


to runs for a definite time upon full load and observa 


tion of heating supplemented by careful insulation 
tests at high voltages 

In the engine room are installed seven direct 
cou nits, each of 400 kilowatts capacity at 220 
vol twophase. The engine part of each unit is the 
West house engine made in the Westinghouse Ma 
ch iy's works, which are situated but a short 


Scientific American, 


distanee from the electric company’s works. In addi- 
tion to this installation is the gas-engine unit, whose 
engine was until lately the largest gas engine in the 
world. This engine of 650 horse power uses natural 
gas and runs at 150 revolutions per minute. It is 
direct-coupled to a 500-kilowatt, 550-volt, direct-current 
generator, which supplies current for the testing room 
and other purposes. It takes care of one of the moat 
fluctuating loads that could be imposed upon it; not 
withstanding, its regulation is excellent, and during 
the three years of its service it has given most satis 
factory results., The engine is started by means of 
an auxiliary air compressor arrangement, an appro- 
priate valve turning one of its three cylinders into an 
air cylinder at the moment of starting. There is 
also installed another gas engine, of the same pattern, 
of 250 horse power, direct-coupled to a direct-current 
dynamo Power distribfttion throughout the estab- 
lishment is by means of two-phase current at 25 cycles 
and 220 volts in each phase 

Throughout the Westinghouse works an unusual 
degree of care and attention has been paid to the com 
fort of the employes For heating the buildings an 
indirect system is used, accomplishing at the same 
time a sufficient degree of ventilation. Fresh air is 
blown over coils of iron pipe heated by the exhaust 
steam from the boiler house, nine fan blowers, each 
operated by a 40 horse power induction motor, being 
used for this purpose. Perhaps more than in any 
other industrial establishment of an engineering char- 
acter in this country the Westinghouse company has 
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found employment for women. Of the 7,000 operatives 
in the East Pitteburg works more than 1,200 are women 
and girls 
— + oe 
THE TURTLES OF GALAPAGOS. 
BY CHARLES F, HOLDER. 

One of the most interesting places in the world, 
zoologically speaking, is the group of islands known 
as the Galapago forming the archipelago of that 
name They lie about 500 miles west of South Amer 
ica, in the Pacific, directly under the equator, and 
number fifteen in all-—-Abingdon, Bindloes, Tower, 
James, Indefatigable, Barrington, Chatham, Charles, 
Hoods, Marlborough, Albemarle, Culpeper and Wen- 
man being some of their names. They are volcanic 
islands, the results of various eruptions in the past, 
over 2,000 craters being seen in various parts, some 
rising to an altitude of 3,000 or 4,000 feet, their sides 
broken with smaller craters 

In appearance the islands present a barren and 
uninviting exterior, masses of lava and flelds of black 
basalt extending in every direction. Chatham Island, 
about 30 miles in extent, has in some portions the 
appearance of a pepper box, so numerous are the blow 
holes Albemarle 


8 particularly cyclopean in its 
aspect, being covered with lava and abounding in 
craters, some of which are still smoking; eruptions 
have oecurred during the past century On Chatham 
Island there is a small penal settlement, but the 


entire group is frequented only vy whale, guano, 
and turtle hunters from the mainland of Chill or 


Ecuador. The fauna of these islands has always 
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interested naturalists, helng unique, the various ani- 
mals in many instances being confined to this barren 
spot; more remarkable yet, the animals of the various 
islands of the group show a marked specific differ. 
ence, 

It is probable that not many ages ago the Galapagos 
Islands were unborn, at least such is the inference of 
many who have examined them; vet among the apl- 
mals which make up the fauna are several that are 
found nowhere else upon the globe—facts suggesting 
interesting possibilities to those who make the de 
velopment of life a apecial study. Among the animals 
of interest found here are the turtles of the genus 
Testudo, a group of which is here shown. Originally 
the turtles were found all over the islands of the 
group, but so great has been the demand for them 
that they have become restricted to the larger of the 
islands. They are land tortoises, attaining a weight 
of several hundred pounds, some being so heavy 
that six or seven men are required to lift them. On 
numbers of the islands the visitor will find singular 
trails leading from the lower altitude to that of 1,000 
or more feet. These paths are the trails of the turtles, 
which in the arid islands are obliged to craw] to the 
upper regions to obtain water; on some of the islands 
there is no water, the tortoises depending upon cacti 
for their supply. These animals present a remark 
able, indeed uncanny, appearance as they crawl along 
over the volcanic masses; winding in and out among 
the singular craters, in shape and habit singularly 
adapted to their surroundings. The male is the 
largest, and possesses a long tail 
by which he may be distinguished 
from the female, The shell is large 
and domelike, and when the ani- 
mal is walking the top of its back, 
in old individuals, is three feet 
from the ground, The neck is long, 
the head very smal! in proportion 
to the body, giving the animal a 
very quaint appearance. The crea- 
ture is a. vegetarian, living on the 
cactus on some of the islands, de- 
pending upon it for both food and 
drink; and on others upon lichens, 
leaves of various kinds and berries, 
Where fresh water is plentiful the 
tortoises display a great partiality 
for it, entering the muddy springs, 
which are found at altitudes of 
from 1,000 to 1,500 feet on the up- 
per islands, plunging their heads 
into the water with the greatest en- 
joyment, often remaining in the 
vicinity for several days. 

At these places the tortoise hunt- 
ers search for them, with good suc- 
cess. The animals present a singu- 
lar appearance when walking and 
can easily carry as much as can be 
piled upon their backs. Three 
men, possibly, could be carried, one 
easily. Darwin in his visit to the 
islands made some interesting ob- 
servations regarding their rate of 
speed when walking. By following 
an individual he found that it 
moved 60 yards in 10 minutes, or 
about 4 miles a day; but the resi 
dents of the island state that they 
can craw! faster thau this, The male appears to have 
a voice, uttering a loud resonant bellow which can 
be heard some distance This is confined to the 
breeding season; at other times the only sound ut 
tered is a hiss. On the islands where sand abounds 
the females deposit their eggs in it, digging a hole, 
much after the manner of sea turtles, the sun hatching 
the eggs. On other islands, where lava covers almost 
everything, the eggs are dropped among the rocks in 
fissures The eges are a little larger than hen's 
eges, spherical, and seven inches in cireumference 

How long these turtles live is a matter of con- 
jecture; individuals 80 years of age are known. The 
adults have no enemies except man, but the young 
are preyed upon by buzzards. That the tortoise is an 
aboriginal inhabitant of the islands there can be little 
doubt, and, as previously stated, it is claimed that the 
individuals from the various islands differ specifically. 
Gunther describes six species. Vice-Governor Lawaon, 
of the islands, informed Darwin that the difference 
was 80 marked that he could easily designate the 
animals from certain islands, The tortoises constitute 
an important article of food for the inhabitants of 
the islands; nearly every ship that puts in sends out 
a hunting party for them, and tortoise hunters go 
regularly every year to the islands from the coast 
of South America and take large numbers for the 
meat, which is dried, and for the oil 

The animals were probably first observed by 
Dampier, in 1680, The Spaniards named the islands 
for the turtles, which in former times existed there 
in great numbers, and all navigators following levied 
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on them In 1813 Porter, of the famous “Essex,” 
found tortoises on the following islands: Marlborough, 
James, Charles, and Indefatigable, and he states that 
they differed on the several islands. In 1835 Darwin 
visited the islands and found the number greatly re 
duced. In 1846 H. M. 8S. “Herald” reported that the 
tortoises were extinct on Charles Island, and in 1875 
Captain Cookson reported that but a few were left on 
Chatham Island. p to 1870 whalers were continually 
in port, each carrying away from one to 100 tortoises, 
as the animals would live for several months on deck 
without food and were a welcome addition to the 
larder. F. A. Lucas estimates that 6,000 were taken 
from Charies Island alone, and that the total num 
ber taken from all the islands would reach into the 
millions. 

The penal colony of Ecuador was established on 
Charles Island in 1829. The tortoise became the prin 
cipal article of food and was rapidly killed off. The 
oil produced by the fat was an attraction, and in 
1875 Captain Cookson found a party on Albemarle 
that in a few months had secured 3,000 gallons of oil, 
which meant the destruction of over that number of 
tortoises From this time on the animals were 
slaughtered without mercy, dogs and men joining 
in the work of extinction, until in 1888 the “Alba- 
tross” landed there for the purpose of obtaining a set 
of the different species. But it was too late, appar 
ently, as but a small number of the reptiles were 
secured, and no large ones, 40 pounds being the great- 
est weight—a contrast to the 870-pound specimen from 
Aldabra, or the 200-pound individuals common in Dar 
win’s day. The hunters often cut open an animal 
to see if it is fat, releasing it if it is not, the wound 
healing—-a practice in its cruelty being only equaled 
by the men who take the plates from the living hawks- 
bill turtle by heating the shell, then releasing the ani- 
mal that has doubtless suffered excruciatingly. For- 
merly the tortoises were found in great numbers. 
Vessels have taken as many as 700 at a time, and 
brigs loaded with them have carried them to the 
South American coast. Every ship which lands at the 
islands levies on the remarkable animals, and doubt- 
less in a few years they will have disappeared. The 
last vessel-load of tortoises landed at San Francisco 
recently. They were taken into the country and an 
effort is to be made to propagate them; a small herd 
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is being kept at the National Zoological Garden with 
the same object. 

The accompanying illustration shows the Californian 
herd, if such a term can be applied to a collection of 
turtles. The reptiles are of large size, extremely 
docile, permitting children to ride on their backs, drop- 
ping to the ground suddenly when struck, uttering a 
loud hiss. The animals have readily adapted them- 
selves to the new order of things and eat almost any 
vegetable. The collection of huge tortoises, with long, 
extended necks and diminutive heads, stalking about, 
dropping with a crash to the ground,:hauling in all 
the members on the instant at the slightest alarm, is 
an extraordinary spectacle, and it is doubtful if there 
are living any more interesting creatures than these 
solemn aborigines of the Galapagos Archipelago. 

A  ———— 
International Good Roads Congress, 

The Office of Public Road Inquiries is in receipt of 
a call for an International Good Roads Congress to 
be held in the city of Buffalo, State of New York, 
September 16 to 21, 1901. The call is issued by the 
National Good Roads Association of the United States. 

The association, in co-operation with the Illinois 
Central Railroad and the Government Office, has just 
completed a very successful good roads campaign in 
the States of Louisiana, Mississippi, Tennessee, Ken- 
tucky, and Illinois. Over twenty miles of earth, gravel, 
and stone roads were built and several large, enthusi- 
astic conventions held. Thousands of people flocked 
to see the practical work of the “Good Roads Train” 
and to participate in the deliberations of these con- 
ventions. This work has aroused great interest and 
enthusiasm throughout the country for better roads, 
and the Buffalo Congress will further promote this 
interest. 

—_-?ero a 
Mineral Salts and Assimilation, 

E. A. Newell Arber derives the following general 
conclusions from a series of experiments on Ulva latis- 
sima. Distilled water is, after a short time, fatal, 
owing to the absence of dissolved salts; with tap 
water a large amount of carbon assimilation takes 
place, but the maximum (in the case of Ulva) only 
with sea-water. Sodium chloride seems to be abso- 
lutely indispensable, in the case of marine plants, for 
only a moderate amount of assimilation; the maximum 
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degree of concentration with this salt appears to be 
between 1 and 5 per cent. None of the other salts 
which form the principal ingredients of sea-water can 
take its place, and the absence of any one of them, 
provided the others were present in normal quantities, 
did not inhibit assimilation, while the presence in dis- 
tilled water of either calcium sulphate or potassium 
chloride appears to inhibit carbon assimilation almost 
absolutely.—Annals of Botany. 





Boller Inspection in France, 

The laws governing boiler inspections in France 
are exceedingly liberal, which does not imply that they 
are exceedingly safe to the public. Boilers must be 
inspected when made, when repaired, and when chang- 
ing owners; also every tenth year anyhow. “Volun- 
tary inspection,” whatever that may be, must be at 
“reasonable intervals.” 





-_—- >< oe 
The Current Supplement, 
The current Suprtement, No. 1339, is a most inter- 
esting number. “Biskra, the Queen of the Oases,” 
lies not far from the northeastern edge of the Sahara, 
and it was recently visited by our Paris correspondent. 
“Earth Carving” is a lecture by Prof. W. B. Scott. 
“Anatomy and Habits of Fish” is a fully illustrated 
article and describes parts of fishes in detail. “On 
Sea Charts Formerly Used in the Marshall Islands” 
describes charts of a curious nature used by the chiefs. 
“American Locomotives in England—IlIl.” is con- 
tinued. The usual “Trade Suggestions from United 





States Consuls” and “Trade Notes and Receipts” and 
“Selected Formulz” are published. 
Contents. 
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RECENTLY PATENTED INVENTIONS. 


short periods 


when the lighting and extin-| ing-wheel is usually pivoted 


sure isnot interfered with, except during the | city In three-wheel motor-vehicles the steer-| vices of this class the shrinking of the top of 


in a bicycle.| the bench rendered the operation of the mov 


Electrical Apparatus. pe . . . . . . ape 
| guishing takes place Thus, there are three | While this construction may be permissible in| able jaw of the device rather difficult. This 

BLECTRIC TRACTION-MOTOR CHARLES | distinct pressures by which the devices are} very light vehicles, it is dangerous, owing to/| difficulty has been overcome by means of slot 
RicntTer and Richanp T, Escu.er, 05 Federal controlled At each lamp there is a smalljthe severe strains on the fork-crown and/ ted lugs on the guide-bars, the slots permit- 
Street, Camden, N. J rhe invention Is @D | jighting-flame always burning; and the rais-|frame-bars, which bars have to be curved, and| ting an easy adjustment of the guide-bars to 


improvement upon an electric motor patented ing of the pressure opens a passage for gas 
burner which is kindled by the, made excessively heavy. It 


» . » thw \ : : . 
by these inventors in 100 The novel fea-| the main 
tures of the improvement are to be found in light!ng-flame 
the special construction of the wheel-plates' ae ees 

REGISTER 
and tire forming the moetor-case, In the ar ill NJ 
y J eS 
rangement of motor-bearings for sustaining and » 
concentrically holding the axle and field-mag 
nets, in the means for providing for the end 


thrust of the Independently rotating wheel in 


the direction of its axis, and in the means : " 
and a gran 

for cushioning or helding the axle and at iod K 
wriod 

tached field magnets elastically against the J 

torque ; 

BHCONDARY ELECTRIC CLOCK FipeLis 

LUCKING, Detroit City, Minna he invention be loud! , 
or double-actin 

longs to that class of electric clocks which are « 
in elther case 

operated by a current sent periodically from 

a controlling clock that is, a clock arranged “ 
pump consists 

to close a cizeult at regular intervals rhe 


and an auxiliary 
tween the water-level of the well and the dis 


object of the present invention is to provide 
a clock of this class which is simple, effective 


The object of the invention is | 
to provide a pool-room register arranged to | 
enable the proprietor to control the number of | 
table, the number of games 
played, and to give the total of the day's games 
total of the games for a given 


players at a 


PUMP WiLtiaAM C. WHITTAKER and WAL 
rer V. Turner, Raton, New Mexico The 
pump is arranged to work either as a single it 


being equally divided between 
the up and down strokes of the piston The 
of a main cylinder in a well, 





objects of this invention to 


Howarp H. Breepen 


pump, the operating power 


mitting one vehicle to serve 


cylinder located midway be 


vehicle for different purposes 





therefore cannot resist strains 


Mill. | defects, which it does by mounting the steer 
| ing-wheel through a pivoting device on an axle 
which is stationary and can therefore be con 
nected by straight tubes directly 
axle, thus doing away with the cost and weight 
of the fork and a large part of the frame tub 
ing, while the shorter connecting tubes which 
are used can be much lighter 
strain because they are straight. Another 
feature is a method of securing detachable 
parts to a vehicle having one seat, so that 
ean be quickly converted into 
dos-A-dos, surrey, or delivery wagon, thus per-| of the train to unlock and open the switch to 
for business or | pass, for lastance, from the main track upon 
pleasure and presenting a type of automobile |a side-track, and then to lock the switch in 
which will please many who could not afford|an open position, or to pass the train from 
more than one motor-vehicle and still need aj|the side-track back to the main track, and 


and bear more 


without being | counteract any shrinking in the top of the 


one of the/| bench 


overcome these 


Railway Contrivances, 

SWITCH GEORGE W. CANTRELL and WILL- 
1AM J. Empry, Spokane, Wash. The invention 
provides a switch for street railways which 
can be operated to throw the switch-tongue 
from the driver's platform. The parts are so 
placed that they are at all times thoroughly 
lubricated and protected from freezing and 
from grit or sand, thus preventing undue wear. 


to the rear 


SWITCH.—GeorGe Moore, Ellsworth, lowa. 
a very neat | This switch Is arranged to permit the engineer 


again to close the switch and lock it—all 


charge of the water The illar r . 
in operation, which requires little power, and | °""*B® ° on Phe suzillary cylinder * without the assistance of switch-tenders and 
. re . is located in the discharge back of the main . 
which is not liable to get it of order rhe . without stopping the train 
hands can easily be set cylinder, In these cylinders pistons recipro Tools, 
. 7 . . a = PRESS.—Joun 8S. Perer, Fort Worth, Tex 
rROLLE) cate, the main-cylinder piston being hand or) Cap-.CRIMPING TOOL.— Harry Coaeen, |, : 
ROLLEY-WHEEI WILLIAM C. COTTRELL, | nower driven, and the auxiliary piston recely idfield ' rh ' ' rhe press is intended particularly to force tle 
. i ’ 3 a » Cc The ont re - 7 
Asbury Dark, N. J rhe wheel consists of ing ite Gewn-etroke from the pleton-rod, of ioldt - ‘ bs - te vi on = an a plates into rallway-ties, and comprises a yoke 
, vices r er » caps the 
inner and outer sections Independently revol the main-cylinder edad hee thn elatneie ment in devices for er mp ng t be cape on ve having bearings in its upper portion for a 
ble ’ , ly ’ I ‘ I fuses commonly used by miners The construc 7 . . ; 
ble, and annular plates secured to the side trom the water lifted by the main-cylinder | 4 i iain A al ; , | Shaft. A cam is carried on the shaft, and 
faces of one section and projecting into en piston ied the the enttadie ie a a 8 — e, ine -_ nsive ’ ree rom comp - has a_ steadily-increasing radius The cam 
gagement with the elde faces of the other controlled from the governor on a onaied cations, and provides within the means : serves the purpose of forcing the flanges of the 
section to hold the two sections engaged rhe . . ‘ : 5 : every miner a tool which combines the merits tie-plate into the tle 
plates have annular projections extending in POLISHING - MACHINE Groroe A. EnN-|of a knife and a cap-erimper, in which the 
SIGN, Deflance, O Mr. Ensign has devised | cap-crimping part in connection with the han re 


wardly between the sections of the wheel to 


for the Deflance 


form a bearing surface for one upon the other 

The trolley-wheel run anily 1nd «insures ™™ hine for 
proper feeding of the current to the motors or finishing 

ELECTRIC AUTOMOBILE-MOTOR 

CHARLES Ricurer and Ricnarp T. Escuer, 
95 Federal Street, Camden, N. J The Inven 
tien consists of a combination of an electri 
motor with a wheel, the motor being adapted the supports 


to operate the wheel directly without the in rocking the 





tervention of gearing, such construction being 

provided as to make the combined wheel and 
for strong ar irabl . ‘ electr 

motor strong ad durable as well as electric alinement on 

ally correct The interior of the wheel can f 
‘ 

he easily reached, and the fleld magnet and 


connected parts withdrawn 


Mechanical Devices, 
GAS-LAMP LIGHTING OR EXTINGUISH 


ING APPARATUS Virroxto Cromat, Turin, TRUCK. Jaco 


serving to feed the unfinished 
the belts, and the other device 
finished work and discharging 
—_—- it from the machine. 


the devices 
work between 
recelving the 


Machine Works an automatic | dle can be readily removed and replaced when 
rapidly and acéurately polishing | ever desired 


work of any desired length.|y~ y rhis tool is arranged 


for flattening down the paper. 
PLIERS.—Joun L. O«gie, 


Italy. The invention provides means for Nght. The truck Is particularly adapted for the car | self-adjusting when applied, 


ing and extinguishing street gaslamps from | ty!ng of pallets of brick, The object of the | automatically grip and hold the pipe or bolt. 
BENCH-VISE.—Grorce W. 
by varying the pressure in the gas mains, and ®¢ter with a simple means by which the side adelphia. Pa. The vise is adapted particu 
Is 80 arranged that when the pressure ts raised '@lls of the body portion or upper deck may be 
beyond a certain limit the lamps are lighted, | simultaneously raised or lowered, 


an office or station The apparatus is worked ‘!nvention ts 


provide a truck of this char 


Maitland, Mo. 
The pliers are used to grip and turn bolts or 
pipes The particular construction devised 
iby Mr. Ogle affords a considerable range of 
| lateral adjustment for the gripping jaws, thus 
Vehicles and Their Accessories. | adapting the tool for very effective use on bolts | posing loops, formed of a single piece of mate- 
n L. Barrick, Wellington, 0.4 or pipes of various diameters 


Norton, Phil 


Miscellaneous Inventions, 
SQUIB.—-Timorny F. CLArke, St. Clair, Pa, 


handles of brooms, rakes, and TOOL FOR PAPER HANGERS OR OTHER | This blasting squib is completely moisture 
other Implements, or curtain-poles, pike-poles, | ywecHANICS.—Invina L. HAwKins, Windsor, proof and is provided with a transparent body 
ard other round more especially |to permit the user to ascertain at a glance 
rhe machine has oppositely-disposed polishing: | 4, permit the user readily to smooth the paper|the condition of the charge, s« 
belts which pass over driven pulleys and over! on the wall. properly to roll 


as to insure 


: : down the lap at| perfect safety when using the squib and to 
adjusting pulleys Parallel rock shafts carry the joint of adjacent papers, and to permit | guard against possible accident from prema- 
for the adjusting-pulleys BY | the quick trimming of the ends 
shafts the adjacent runs of the edges of the paper. The tool 
belts are moved 


and the side | ture explosion or miss through defective con- 


is a brush hav-| struction. 
toward or from the work |} ing a pivoted blade arranged in a longitudinal 
Positively-actuated feeding devices are in axial | recess in its back. A roller is also provided 
opposite sides of the belts, one | 


Designs, 

KNIFE Joun H. Wray, Danville, Pa. 
From the handle a tang projects laterally, 
which tang terminates in a curved blade. 

SNAP-LINK—-Aveustvus BrocKELBaANK, Os- 
sining, N. Y. The snap-link includes two op- 


The tool is | rial in the shape of a figure 8. The link can 
that it will | be used on harness, on garments, and the Iike. 

CUP.—-Haro_p L. WuHee ter, Buffalo, N. Y. 
The cup is a loving cup having two cup- 
sections mounted upon a singie base. 


larly for use in manual training Institutions, Nore.—Copies of any of these patents will be 
and Is of that class in which a movable jaw| furnished by Munn & Co. for ten cents each. 


and when the pressure is lowered to a certain} AUTOMOBILE VEHICLE. Atpen B. O8-| is provided aud works against the edge of the | Please state the name of the patentee, title of 
extent they are extinguished, Ordinary pres- , BORN, 2048 Valentine Avenue, Bronx, New York| bench. Under the former construction of de-| the invention, and date of this paper. 
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{ saving breakage tH" Send tor catalogue. 
W. F. & JNO. BARNES ©0., 
1999 Ruby Street, - - Rockford, Ill. 


Opportunity Knocks at Your Door! 
WILL YOU ANSWER? 


win greater honor. Perhaps you desire to mou int hig? 


seek ap Aim gm ness—friendship. 
all these things Nes dorment within you. It only needs 


powerful for good in his nature; all those pa 


riends. You can become acquainted with the science 
that pertains so intimately to yourself—that is so full of 
startling surprises—that shapes the path of the human 
will—that molds the minds of men. 
There is a book that gives you the key to Personal 
Magnetism; that unveils the secrets of Hypnotism; that 
lays bare the science of Personal Influence 


turn mail. A postal card dropped in the box at the cor- 


NEW YORK INSTITUTE OF SCIENCE, 


—2 


P8u USE GRINDSTONES ? 


if so we cun suppy you. Aji sizes 
mounted and unmeor always 
kept in stock. Remem< >make a 
pecialt yof selecting stones for all ape- 
chal purposes. f Ask for cataloque 


The CLEVELAND STONE CO, 
2d Floor. Wilshire, Cleveland, 0 









BARNES’ 











ealize your ambitions? Would you attain 
and gain your heart’s nob lest desires? fou 
sciousness of power and wish t 























ted calling, or long for a better social po- 
may want to turn failure into success— 








orce that willenable you to ac complish 







All that is attractive in man; all that is 






a man capable of rising in the world, spring 







develop this great force in a few days at 
without the knowledge of your nearest 












It is from 
e World's Greatest Authority, Dr. X. La 







absolutely free to all who ask for it. It is 
sive treatise of one hundred pages. Maila 
he book to-day, you will receive it by re= 







g ittoyour very door. Address, 







22, ROCHESTER, N. Y. 
























or, ¢ ). Seribner (reissue) 11,929 


| seerecnreanenm Thitnble Wid bolder, Wh. Ke est| High Class Hydro Carbon Motors, 















We are prepared to mi Threshing machine picker, F. F. Landis 681.060 whose production is the result of 
orders promptly for various Tie plate, BE. Del Manzo 680, 707 science, skili, patience, 
sizes and styles of Milling ri. } Day 680/964 time and money, are 
Machines Tire, pneumatic, W. B. Hork 680776 manufactured in two 

Will be glad to send you fire repairing tool, J. I. White 681,080 sizes, 4 and 5 b. p, and 
our “8 ©. 1.’ Catalog fully T ive ti - a are of the balance type 
describing them ire Valves, connection plece for pneumati , * with opposite end air 

F. Morrissey 681,067 cooled cylinders. For light and 

New York, Borton, Chicago, Tire, vehtele, F. Theodore GS1,151 | medium weight runabouts and 
Buffalo, Philadelphia Poot rack, KR. 8S. Brown 651,098 | are thoroughly tested. Will start at any time, it makes 
Top, A. ©. Backos 680.957 | no difference how co'd or warm the weather is. Air and 

You ar ria te Toy, C. 8. Devaney 680,708 | water cooled cvlinder. It.terchangeable in half hour, 
mr ox " Pan. Amerten Tey cannon, R. L. Short 681,079 | Bearings made of best Phosphor Bronze. Length 28 ins 
Exposit M act Hu | tetiing ~ Traction engine, J. BE. Henris 680,018 BRENNAN MFG. CO.,. Swracuse, N.Y., U.S. A. 
Rectlun N Traction strap, detachable, Maxim & Bard ¥ 

well asi f 
‘ Tricycle, ete., J. T. M. Hireock 680 od 
lhe perfect ga. or gasoline engine ’ . ¢ i 
. - 1 Trelley guide, G. F. Heusner aso,' 
moter carri e orl ch is « . j * 
—.— en Con Trolley switch, W. P. Hines 681 / “ 
Trunk, Snail & Dougherty 680, | Metallic 
= » Tule See Flexible tube | 
Autosparker Tuning hammer, W. Klinder 680,926 4 
R , a“ Twine or cord tension device, C. A. A. Rand @S81 . 
ae ite 8 le. m me ote Type dressing machine, L. B. Benton 680, 685 Packin S 
Beits or Switebes anne we meg rm Z - O'Brien 680 SKADE MAKA 

Write for catalogues ype writing machine surg 681 

Py a Pa « Upholatery apparatus, A. Freschi 681 SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Valve, L. Sehutte . Will stand the Migpost | ressure for either steam or 

moremess DEVICE Valve, automatic cut-off, M. Koenig 681 ave anus work. §# Write for samples and price list. 
Valve device, R. F. Foster 680, W. TRAINER MPG. CO ha 187A), &8 Pearl Mt... Boston, BA 

Pendieton, ind, U.S. A. Valve for compressors, N. A. Christensen 680, > a » OY. ( % 


Valve for presses, hydraulic, D. W. Porter. 681,076 
Valve gate, B. D. Jefferson 7 
“*“WOLVERINE”’ Vault, grave, J. M. Crigler 680 766 | HAVE My. Sd 2 IMPROVEMENTS | 


| No machine sbop can be thoroughly up-to-date unless 









motor 
areas > ‘1 Hogine on the market. Cormery 680,7 ASHLEY PATENT NIPPLE HOLDERS 
Soube pm ne. os ite | Velocipede driving mechaniam R. B. Star “ hold minpiee for cutting either right or left hand threads. 
aineer Absolutely safe Mra »~ back 680,741 | They hold the sleeve from turning and take the strain 
d Y | Vending machine, coin controlled, W. Tribble 681,084 | Off Both the sleeve and shank thread. Made of best 
WOLVERINE MOTOR WORKS, | Ventilating apparatus, W. H. B. Reynolds... 680/887 | Quality cast steel, carefully fitted. Long or 


12 Huren Street, Virus, machine for impregnating thread | ples cut with equal facility. zue Ashley Holders’ 
Grand Rapids, Mick. with, O. Thomas 680, 898 bf light weight and compact forr 
Wagon bed, G. TI. Peterson 681,134 | WALWORTH MANUFACTURING co. 


Wagon jack, J. W. Allgood .. 680,751 | 128 TO 136 FEDERAL &ST., 


BOSTON, M 
Washing machine attachment, G. A. Steiner 680,987 | » Base. 


= ® HOL DN 


d r 
Vehicle, electrically propelled, Newman & it has the most 
Gas and Gasoline Engines Le ty Inka 680 ao | modern per- | 
Vehi safety device for automotor, V fected tools. 
a" STATIONARY and MARINE en rti 681,025 For instance 
The “Wolverine” is the only reversible | Vehicles. steering gear for . H.R. M 


l (Wee Yet Uae la liapYann 
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CORK WALLS AND FLOORS 


as well as Cork Ceilings, are now in vogue among up-to- 
date architects and builders on account of their durabili- 
ty, artistic beauty and economy. 


NONPAREIL CORK 
is water-proof, sound-proof and 
gorm-orocd a non-conductor of 
neat or cold; noiseless and sani- 
tary and is excejlent for deco- 
Tative ceilings and walls and 
for the floors of houses, churches, schools, etc., and 
the decks of yachts, etc. 


THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn. 









| MAXIMUM POWER- MINIMUM cost. 
f you use a pump for 
beer, lard. acids, starci, 
petroleum, brewer’s 
mash, tanner’s liquor, 
cottonseed oil or fluids, 
—— or cold, thick or thin 
u want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect- 
durabie. All e~ oa inverchangen le. Needs no 
dle workman. eed. Ca nyu ee 


ER PUMP Co.. 32 We Wells. st. "Buflalo, N -Y., UL 


TABER PUMP CO.BUFFALO.NY 





Washing plates or other dishes, machine 
| wy. RRP  ceReerrrreee 


RECEALED ICE MACHINES Waice safely attachment 8 Coben... °... 


Pr 














re 








Avcust 31, 190. Scientific ss | | 143 


Water meter, L. P. Treadwell.. a: 681,083 
Waterproof fabric and product there off mak ALARIE 
ing, Posener & Clerke 6580, 733, Se cee t 


Water purifying as J. Delattre 6M 



























Watering trough,” be Gia 630.772 | QR Writs for our tree book for those who FORALL USES. MADEAS REQUIRED. 
rave motor, Janning & Carey eves 680, 833 ou 225 r. 
Well deining machine, 8. Jo Mecd...<2-:..: angio) PARMER ai riieirtcal Son on HARRINGTON& KING PERFORATING ©..CHICAGO. 
Wheel, J. K Lightfoot , : 681,125 | summer. Over 800,000 students 
Wheelwright machine, M. L. Koupp... 681,171 | taught by mail. Established 1891. We Ta IS . ewe 

} . 


Windmills, power transmitting device for, a Ay ws ye 
a re cr SENS] Qgenenaa compere ene. | WORKS LIKE ROOF YOUR OWN BUILDINGS 


¥ ond, preserving, 4 Be vie r oreree ows at slight expense of time, labor or money with 

00 a ‘ ae ng obinson 9 

Nol grease, treating. J. Mo | ws " 1 ELECTRICAL ENGINEERING Warren's Natural pevapeningge Be me hy oe be 
V f £ 1,12 TAUGHT BY MAIL. lap edge, factory and requires no 


Wool grease, treating, J. Hopkinson 
— Durahie and 
Write for our Free Illustrated Book riveting together various articles of Hard- ! 


tively fire-prooi. 
SIGNS = > ware, Mechanics’ Tools, Bicycle Chains, uare 
DESIGNS. |\**CAN I BECOME AN ELEC- Sewing Machine ‘Attachments. "K jcultural in role Rk, Prnidad 











Bath tub leg, Ward & Day 4. TRICAL ENGINEER pr Implements, etc.. at the rate of 1,000 blows asphalt. Write for par 
Bridle bit, J. G. Ridings 4,6 We teach Electrical Engineering, Electric Lighting, “per minute. The famous tievlars to 

tottle ess 14.956. 34.4 ic Railways, Mechanical Engineering, Ste: E 

Bottle’ stopple, FB. ‘Thatcher i, 34 ne, Mechoneal" Drawing, at your hea by tal ELASTIC ROTARY BLOW 

“oa : te a — c ic Jison and othe 

Brushes or similar articles, back for, T. W eriticn 1 ENGINEER ire rHTUTE, RIVETING MACHINE 





Foster 
Buckle, slide, A. M. Zi 40-242 W. 28d St., New Yor equa! of its kind and 1s a boon to eve workshop 


— xs actory inthe world. 8\x sizes 1-16 to 






































































































Car coupling locking block, J. Timms 
Conduit section, J. T. McRe ; ~ e NEW bs iA EN. CONN, 
Couch rack, H.E. Sheets 3 Fos Ei ngine, The F. B. Shuster Co.’ 
Cushion, C. W. Meinecke ; 
Drilling machine anchor, I. Wantling 3 a " 
Blectrotherapeutic device, B. G. Stauffer I¢ _-NITER BICYCLE TIRE REPAIRING.— THE! 
y - Tr r, - ane ponding of Singie “eo Tires.—A practical article ilias- | 
jame board, L jaines a ee | trating the method of inserting patches and plugs with | 
Garment hooks, eye for, J. W. Granger a — with spark soll, Siee pliers and pluggers, togetber with rubber band plugging 
Hoe, G. Maurer Late in €. } and the use of puncture bands. 9 illustrations. Con- | 
Jewel tray, L. E. Sadler ~atest and most Improved model. | tained in SUPPLEMENT 1102. Price 10 cents. For | 
Necktie fastener, O G2” Send for Circular. sale by Munn & Co, and all newsdealers. ' 
*aper, shelf, W gener 4,986, 
See SE 2a, Se seeeener +++. OO ™ Carlisle & Finch Co., 233 E. Cilfton Av., Cincinnati, 0. | — — —_——— 
Sound concentrator, M. R. Hutchinson...... , y 
Souvenir plate, M. Tonnemant PRE (heey 
Spoke socket, C. L. Rector 54,971 7 
Steam generators, header for sectional, ¢ 
P fiiegins JAR PRICE = FOR EVERY LINE OF TRADE. 
Stove, W. H. Cribber 
Stove fire pot ere py We manufacture the well-known brand of “Eveready” Electric Light 
a, a Wag / ‘074 , and you can Novelties, which have become a standard of merit. Look for our trade-mark. Send 
Mre ¢ an wien | tnorotghily examine them be- for our new catalog of novelties aud place your order early. Last year we were com- 
rir hanne! : fore you advance acent, WE 
Toilet Sones r for wats Pay EXPRESS ONLY when pelled to refuse orders because they came too late. 
o 5 cash accompanies order. Send 
Yoke plate, I 4,970 order at once, giving size, and . ’ € RIC TY & SUPPLY CO., 265 t., S.A. 
vos reels sine, and | Trade Mark Copyrightea, AMERICAN ELECTRIC NOVEL 0., 265 Centre St., New York, U.S.A 
— st and most durable tires . ae 
’ . —_ CATALOGL box 0 
TRADE MARKS. FREE Oy JL $35 Sporting auser $19.85 with box of 
. caretdgns 
Baking powder, New Century Baking Powder ANDOLPH Seleeted rifles from the lot « ausers captured at Santiago and sold to us by the U. 8. 
Co 16,031 FIFTH AVE which we pave altered into 5 she ting rifies, and retinished like new In two callbres, 7 ’ 
Baking powder, Black Hawk Coffee & Spice Mention SCIPNTIFIC AMERICAN. Sess end wast phosetel a 2 All sg Simplest ar Bone 5 mec hamtaam ngs 1 ape f fue Oo 
" es oor ns 3 base castes 0 OS 0 p x we will send by Express C. 0. DD. for balance, | ull examination allowed, F, BANNE WwMAN. ove ere "lew ¥ ork, 
Zum Lowenbrau in Munchen 16,025 . — — — , 
Biscuits, La Manufacture Dijonnaise des Bis [ ELES' 
cults Pernot 36,920, 36,050 WAD MOGEY MANUFACTURERS. OF MACHINERY. 
Cigars and tobacco, Wm. A. Stickney Cigar oe 4 ’ N An offer is desired of a machine for the manufacture of 
- ° ; e 6,927 | 7 / — - aieee. on of cane ard, for — guns e heving 
Coffee and tea, Black iwk Coffee & Spice | ? a cA ro ay central, and i, pin 
Co 18,004 NOVELTIES ‘ PATENTED ARTICLES | with a daily capacity of 5,000 to 10/00) cartridges. Ofer 
Coffee, G. Amsinck & Co 36,935 50 YEARS’ Manufactured by Contract. Punching Dies, Special M hould be accompanied with description of work and 
ea in — ny = Ww "y - ‘ ‘on EXPERIENCE chinery. B. Konigsiow & Bro... 181 Seneca 8t. Cleveland, o. Feit i RAR 
semolina, and pollare ‘ 1 & Sons 36,928 § 
natin , ake baat oun a ‘ desired. Correspondence in Swedish and German 
Coverts, corset welsts, bust we nue INVENTIONS PERFECTED. = : ~ : 
Cotton or cotton thread, spool, J. P. Coats, Accurate Model and Tool Work. Write for Circular. Cement Books. How to Use Portiand Cement. 
6,903 ' to 36,906 PARSELL & WEED, 129-131 West Sist St.. NewYork. | Oo steal S00; Conatitution of Lvdemulie Cem eme aie 
Cotte o ‘ tton thread spool Clark & Co SE ae - > eres 9. ae - 
n or r pool en NEW Ww YORK SHOPPING by a responsible and | Cement and Engineering News, 13 1 La Salle St, ( Thicaxo. 
Facial preparations, Livengood & Kalbaugh 36,914 experienced lady. Send for circular. 
Facial preparatt oa MRS. LORD, 10 Kast lth Street, New York City | FE | g M d | W k 
jrocers’ supplies, certain named, Smith Bros 
Gr . ippli rtain named mith Br ICE & and Hotilers Grriies ss eat | xperimenta 0 e or 
ate - ; 1 ottlers® ry. y ck , 
Hatt a - E. 1 Mottin ~~“ anne CO., 888 Clinton peery: Milwaukee, Wis OW. & advies res, Wan, Gardem & Son. d6-81 Rove St..N. ¥. 
nie wenterers . Hoffman SIGNS madi 
Hair tonic, M. I Mullen 6.f r 
Harness and saddlery, I i mn CopyRicuTs &c. | Month and Expenses; no experience — 
“d t 16.037 Anyone sending a sketch and description may neeaed ; position permanent; self-sel 
| init nt, € a ‘Re : ‘bt ins Ps Be: 46,922 quickly ascertain our ‘opinion free whether an Pease MPa. Co.,Stat’n 10,Cineinnati: 0. 
Matches, Atlantic Match 16.945 to 36,047 invention is probably patentable. Communica AND EXPERIMENTAL WORK. 
Medicine for the cure of rheumatiam, T-Rheu tione strictly coniidentsal. ees eee MODELS oO EERE RIMENTAL. won| SPECIAL MACHINERY. AUTOMOBILE PARTS, 
matic Cure Co 16.018 Be Tree Jidest agency for sec rp ; ant “ve ad. § a } . ory. 
atieh weaun ae. Gaol 36.926 in EF caiee wane pork = nae a ay 0. Feosive | E. V. BAILLARD, Fox Bidg.. Franklin Square, New York. OTTO KONICSLOW CLEVELAND, Onto. 
Oils, lard, syrup, and honey, seed, Aspegren Pi ~ . r os ——_—_—_—_— ’ 
© Geo. 36,036 MODEL AND EXPERIMENTAL WORK. 
Oils L ra, syn Ip, R.. ied ant ‘ ann d ty Sih ] 1 i¢ me ¢ i. Electrical and Mechanical Lnstruments. Small M 
anc One Aspegren 4 o 3 36,93) 
Oils, lard, syrup, dried and canned f To, NEW EDWARD KLEINSCHMIDT, 122 Fulton St., New York. 





its. A handsomely illustrated weekly. Largest cir 
940,326,941 eulation of any scientific journal. Terms, $3 a 


and hone seed Aspegren & Co.3 ———— -_ - - 
Ointment, Potter Drug & Chemical Corpora year; four months, $1. Sold by all newsdealers. A of Articles for VOLNEY w. MASON & CO. 

= 36,92 uthors and Advertis 
we. “Ww illiam Mann Co 16.011, 36 o12 MUNN 4 Co.36! Broadway, New York Tool Makers and Advertisers have a Vatuable Friction Pulleys, Clutches & Elevators 











Photographic purposes, platinum printing-out — . " Copyright and copies of it for sale, Addre 
paper for, Eastman Kedak Co 36,910 Branch Office, (25 F St.. Washington. D. C. J. E. ALDEN, Gen’! Del. P. O., Buffalo, N.Y. PROVIDENCE, R. |} 
Pills, Dr. Wilson Co 36,919; — * 2. 
Provisions, certain named, Pass Packing Co. 36,943 | 
Resolvent, Potter Drug & Chemical Corpora 
tion 16,920 
Rubber packing, tubing, and hose, Combina | 









Soon em | FF PELTEN & GUILLEAUME CARLSWERK 
Sonnehill 36,923 
Sewing machines Illinois Sewing Machine 90.080 
Shoes, McRae & tevill : ” | 

Shoes, Sinaltz-Goodwin ‘Co. | Actien-Gesellschaft, MULHEIM-ON-RHINE, GERMANY. 
Stiffening materials, certain named, Warren Iron, Steel, Copper and Bronze Wire Drawing Milis, Wire Ropery, Wire Coods 
yes Re eeipeerrerst Cable Factory for Telegraph, Telephone and Electric Light Cables, 

WO eee SRS OE ow Insulated Wires, Dynamo Wires, Technical India Rubber Coods. 


tion Rubber & Belting Co 36,949 
Shoes, F. E. Mistrot 
Spices, Biack Hawk Coffee & Spice Co 36.983 
Suspenders and braces, ©. L. Van Doren... 36,808 and Netting Factory. Calvanizing Shops, Copper Smelting Works, 
tains, ‘ 
Oldest and most renowned Wire Rope Factory on the European Continent. 





LABELS. 
“rg dem's ah, Frataet: , Wire Ropes oi the Latest ana Most Improved S 
medicine for catarrh, J. C. Nelsin & Co 8,604 0 t e€ an 
“PF. J. Darlington’'s Charcoal Chewing Gum,” | 
for chewing gun I J. Darlington 8,614 TRow, sTtTaEExH anda CoFPrER. 
*‘Flor de Castillo for cigars, American Litho 
graphic Co 8,616, 8,617 
“Ponce,” for eeu food products, ik idieworth 8020 ROUND AND FLAT WIRE ROPES 
seorgia atermelon 1] ‘or wine 
a Pees 8.607 for Mining, Hauling, Driving, Lifting, 
“Georgia Watermelon Gin for zg I E Tramways, Inclines, Towing, Sash 
ond 8.608 Lines, Cranes, Bte. Rte. 
‘Georgia atermelon Brand for brandy 
. B. Pres 8,609 
Georg i Whiskey for whiskey, | 
es foe" tana’ Henry Kage "| ALBERT or so-called 
role or ara, enry rug 





Packing Co 8,621 
‘Henry Fr Miller s Enamel and Paint 
f an enamel and paint eraser, 





LANG'S LAY ROPES 


for Mining, Traction, Ropes for 
Aerial Tramways, Etc., Ete. 








’ o— 1 for cigars, American Lithographic 





Lily “Brana Leaf Lard for lard, Henry 
Kr P 








racking Co 
Manno" fo “en, Ses, at PATENTED FLATTENED STRAND 
Npwy site, Romiinsom TENTED FLATTEN 
Meduilio yn, for satin and velvet ribbons, W F Pp s. , 
E. Moses & ( 8,603 “ IR OPE 
“My M ‘0 ske en be 
fy Ms ammy,’’ for whiskey, Henry M. Rubel pee Specially adapted for Mining Ropes, 
Pillsbury’s Flaked Wheat Food wheat Traction Ropes, for Aerial Tram- 
food.’ Pillshury-Washburn Flour Mills Co. 8,619 ways, Lift and Orane Ropes, Etc. 
tainbow Cocktail Manhattan for Manhat 
tan cocktails, ( F. Sullivan & Co 8,612 
Red Fox Ale for ale, Massachusetts Brew LOCKED COIL WIRE ROPES 
eries Co 8.606 bd 
Rocky Mountain Sage Bitters for a medi . . - 2 
cine, Mi. Roseuiela & Co , 8.60% Specially adapted for Carrying Ropes 
Shell bonded for cigars, Schmidt & Co 8,615 for Aerial Tramways, Winding Ropes 
Yellow Label Stove Polish for a stove ‘ : , : 
polish, Omaha Stove Repair Works 8,624 in Mines, Hauling Ropes for Inclines, 


Etc., Etc 





ication and drawing of 





A printed copy of ct ’ j L 
ony aes eae olng list, or any patent in All Kinds of Conducting Material for Telegraphy, Telephony, Electric Light, Power Transmission & Electrical Tramways. 
ie aoue can wher at Te es a ae Agents: { 7; 4. BUNNELL & CO., 20 Park Place, New York. 
semit to Munn & Co., 361 Broadway, New York | | WATSON, JACK & co., 7 St. Helen St., Montreal. 


Canadian patents may now be obtained by the tn- | 
ventors for any of the inventions named in the fore 
going list For terms and further particulars 
eddress Muar & Co., 961 Broadway, New York. 
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An Sore 




















in the construction 
of the 


WINTON 
MOTOR 
CARRIAGE 


are (1) beauty of 
design, (2) perfect 
mechanism, (3) 
: , strenath of bale 
4) absolute safe! 
PRICE $1,200. and (5 attention 
Made by the most skilled workmen; super- 
All parts are inter- 





to detail. 

intended by brains and « «perience 

changeable. Hydro arbon System 
¢ ( ataiog free on application 

THE ont inroN MOTOR © ABBIAGE oO. 
elden street, Cleveland, Ohio, U. § 

aecnban poh 160-152 Bast 58th Street, New York, 


“THIS WILL CARRY YOU” 






Scientific American, 





AUGUST 31,1901. 














UTOMOBILES 


ELECTRIC—GASOLENE 





which we are equipping all or 





The superiority in capacity and durability of the new exide batteries, with 
their radius of reliable action. 


... FORTY MILES ON: 


“Light of Asia” 


THE MOST BRILLIANT AND LASTING 


Portable Electric Lamp. 
“OLOV Eile and Automobile Lames 
ELECTRIC CONTRACT CO., 

53 MAIDEN LANE, 








SMALL STEEL CASTINGS _————_em. 


| That are Moulded True to Pattern. 
| That are of Tough and Uniform Metal. 
That are Easily Machined (No hard spots). 
| That are Free from Biow or Sand Holes. 
} That will take a Fine Polish. 

| That will Harden like Too! Steel. 

| Send Samp!los for Prices Stating Quantity Required. 
Homer F. Livermore, 80 Pearl 8t., Boston, Mass. 











ir electric vehicles, doubles 








| - 








THE COLUMBIA 


EXPANSION STEAM TRAP 


Patented September 4, 1900. Patented Apri! 10, 1894, 


Is a Wonder. Ali made to 

work from 0 up to 150 Ibs. steam 

pre ssure and Saenes on steam 

| before shipment. Also manu- 
| fac’ a gg | of of MeDaniel Steam 
Tr ators, Reduci ig 

Valves, Exhaust Heads, Blow. rift ‘Valves enn T 


| Bydraalie a alve se “eo id i DA Bi ce of booklets. 
N c 
145 North "Fuh sireet, BM “it. Philadelphia, Pa. 


STEWARD’S WONDER 


is the highest class perros Ga snermee. All Lava 





EACH CHARGE... 
Electric Vehicle Co., 


100 BROADWAY, N. Y. 









Western Agency and Showrooms: 


267 WABASH AVE., CHICAGO, 







vevaveveveseverevevevaverevececereroren ips. A new urner $2.504 7 candle pow- 
er oe nable modence 
STATE LINE ‘MFG Cc nattemapes. ‘Tenn., U.S 





Baste rn and export off Office, 10/ Chatbers St.. New York. 





WRITE FOR 190) ILLUSTRATED 
CATALOG, 















30 Miles 
On One 
Charge .. 








MADE ay 
SCOTT AUTOMOBILE COMPANY | 
3927-3939 OLIVE STREET, 

ST. Lous, U. &. A. 


Manufacturers of Reliabie Storage Batteries. 


Write for Prices 


CRUDE ASBESTOS 


ASBESTOS FIBRE 
MINES and WORKS. R. MARTIN, 
THETFORD, P.Q. | OFFICE, ST. PAUL BUILOING; 
CANADA. 220 B'way, New York. 





WATCHES! 


No advertisement can property portray 
the striking efects produced in our 
watches. The ey are Hliustrated in our 

BLUE BOOK showing Ladies’ Watches 

in al) metals and exquisite enamels; 

our 

RED pees showing Men’s and Boys’ 
Watch 

with - a date attractive designs, 
Bither Blue or Red Book sent on application. 


THE NEW ENGLAND WATCH CO. 
 & ® Maiden Lane 149 State Street, 
New York (it Chicago. 
Spreckels Buiding, San Franc se00, 


A Longod-for Lubricant 


which wheeimen will greatiy appreciate and which, e- 
siden easing the running, will save much wear and te al 
on the machine ts 


DIXON'S 
CYCLE 
GRAPHITES. 


For Chains, Gears or 
Coasters. 






















Send 10 cents for sample 
stick or tube 


JOSEPH DIXON CRUCIBLE Co, 
Jersey City, N. J. 





If it ian'tan Eastman, itisn'ta Kodak 


KODAK 


quality and Kodak 
film quality have 
made the Kodak 
way the sure way 
in picture taking. 
EASTMAN KODAK CO, 
Rochester, N. Y. 





Catalogue free at ane 
dealers or by matt. 





If it isn’tan Eastman, itisn’ta Kodak 











with tank and oi! supply for 
running 2) miles. Entire body 
available for carrying space. 


Acetylene Generators 


NCINEER’S LICENSE. 


mphiet containing questions asked by Examining Board of Enginee' 
GEORGE A. SELLE, Publisher, | 


smn'T “SRE. 





MEC HANIOS, Ey PAPERS S|, SIREMEN. 
EC c. 


oom 335, 18 Sovrm Fourru 5St., Sr. Lourm, Mo 








A long distance delivery wagon 


Very powerful -motor, strong 
running gear and elegant finish 


Price 61,200, 


LOOMIS AUTOMOBILE CoO. 
Westfield, Mass. Model No. 3 





Prevention Better Than Cure. | 
The largest plants in the country 

are using the 

“MONARCH” Engine-Stop System 

with which it is impossible for an 

engine to run away. invaluable in 

@ares of Le. cident or eme eee | 









can. be stopped. fram 
ion of thes plant by simply press. ) ity. Cheap and Accurate. 


an electric button. Safe, owes. 
re. Superiorit ARCH MFG. respect 
rHE J OY INA oF co. 


erb ury. 


EAGLE 


ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user. 
Send for prices. 
Handsome y illustrated catalogue 
District Representatives all over 
the world. 
EAGLE 
GENERATOR 
COMPANY, 
319 N. 4th Street, 
St. Louis, Mo. 








Al) varieties at owest prices. Hest Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 aseful articies, including Sates, 
Sewing Machines, Bicycies, Touls, ete. Save 
Money. Lists Free. CHicaGo sc ALe Co., Chicago. Ll, 





: CHARTER ENGINE 
IS t| 
ee by cormties, Pex and > | | : 


| 
if You Want the Best Lathe and Drill pe m } ’ 







w . A. 
Ask for catalogue in English, French, Spanish or German. 








Fastest, simplest, handiest, most practical and durable ~priced cal- 


Any Pace 
By Any One 
For ANY Purpose 








ulating machine. No business couplete without it. A Subtracta, 
L—Gasoline, Gas, Distillate Multplies, Divides. Easily Jearned, lasts a lifetime. Saves time, labor, 
money, and 
8, Hoisters etn oe PAYS FOR ITSELF 
Ensures accuracy, releases from mental strain. Adds all columns 


Send for Catalogue and Testimonials. 
¢ State Your Power ly city 999,999 900. 


Price $5.00 prepaid. Deserip- 









“LOCKE MFG. “CO. 26 Wainut Street, Kensett, ta. 








CHUGKS == 


WESTCOTT’S 

Strongest 
Grip, Great- 
est Capacit 
ana 





i 


Typewriters 





esteott Chuck Ce., Oneida, N. Y., 
Pinst PRIZE AT COLUMBLAN EXPOSITION, 1893. 


== 
~ ENGINES, BOILERS 
AND MACHINERY. 


When you want good rebuilt machin- 














are used by the 


and mill supplies in gene heavy users 


CHICAGO HOUSE WRECKING CO. This is the supreme test of a type- 
West 35th and Iron &ts., Chicago. writer. Good work ona brand new 
= machine proves little or nothing. 
But it takes a first-class typewriter 
to keep doing good work, 
ear after year, under the henviest 
ind of service. 
This is the secret of Remington 
supremacy. It accounts for the uni- 
versal preference shown for the Rem- 
ington by experienced users. 


Wyckoff, Seamans & Benedict, _ 
327. Broadway, New York. 


and steam power), crc pumps 











RECORDING “INSTRUMENTS. 


Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records q 














sent on #) days’ trial. ¢ Send for Circu- 
lars and Specimen Chart 

- The Bristol Company, Waterbury, Conn. 
SILVER MEDAL PARIS EXPOSITION, 


Day and Night. Will pay for themselves. 
JESSOP | Ce ease VER 
5 FOR Bo. BAWS ETC 


Every instrument fully guaranteed and 
OP & SO T. NEW YORK 














(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.) 


Gentlemen: 


per hour, 





““Most SATISFACTORY AND ECONOMICAL.” 


1OLA PORTLAND CEMENT COMPANY. 
we Derrort, Micn., Oct. 16, 19d0. 


BRADLEY PULVERIZER CO., Boston, Mass. 
Your inquiry as-to the satisfaction the Griffin Mills are giving us duly received, We have forty-two 30 in. Griffin 
Mills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind- 
ing Portland cement clinker the Griffin Mill 

Each of the above mills has at times run over ten barrels per hour, and on long runs-Has averaged niue and a half barrels each 
Yours truly, 


is the most satisfactory and economical grinding machine on the market 


IOLA PORTLAND CEMENT CO., 
(Sgd.) Per Joun T. Hours, Managing Director, 


We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
aA at of this remarkable mill, It will surely interest you and may save you money, 


‘THE BRADLEY PULVERIZER CO., BOSTON. 








ts —— 


— 





<u we ee 


oper 





